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NOVEL FUSE D HETEROCY CLES AND USES THEREOF 
Field of the invention 

The present invention relates to novel fused heterocycles, their pharmaceutical 
compositions and methods of use. In addition, the present invention relates to therapeutic 
methods for the treatment and prevention of cancers. 

Background of the invention 

One sub-class of anti-cancer drugs now used extensively in the clinic (taxanes, vinca- 
alkaloids) are directed at microtubules and block the cell division cycle by mterfering with 
normal assembly or disassembly of the mitotic spindle (see Chabner, B. A., Ryan, D. P., Paz- 
Ares, L, Garcia-Carbonero, R., and Calabresi, P: Antineoplastic agents. In Hardman, J. G., 
Limbird, L.E., and Gilman, A. G., eds. Goodman and Gihnan's The Pharmacological Basis of 
Therapeutics, 10* edition, 2001, The MacGraw-Hill Companies, Inc). Taxol® (paclitaxel), one 
of the most effective drugs of this class, is a microtubule stabilizer. It interferes with the normal 
growth and shrinkage of microtubules thus blocking cells in the metaphase of mitosis. Mitotic 
block is often followed by slippage into the next cell cycle without having properly divided, and 
eventually by apoptosis of these abnormal cells (Blagosklonny, M.V. and Fojo, T.: Molecular 
effects of paclitaxel: myths and reality (a critical review). Int J Cancer 1999, 83:15M56.) 
Some of the side effects of treatment with paclitaxel are neutropenia and peripheral 

neuropathy. Paclitaxel is known to cause abnormal bundling of microtubules in interphase cells. 

In addition, some tumor types are refractory to treatment with paclitaxel, and other tumors 

become insensitive during treatment Paclitaxel is also a substrate for the multi-drug resistance 

pump, P-glycoprotein ((see Chabner et at., 2001). 

Thus, there is a need for effective anti-mitotic agents that are more specific and have 

fewer side effects than ann-microtubule drugs, and also for agents that are effective against 

taxane-resistant tumors. 

Kinesins are a large family of molecular motor proteins, which use the energy of ATP 

hydrolysis to move in a stepwise manner along microtubules. For a review, see Sablin, E.P.: 
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Kinesins and microtubules: their structures and motor mechanisms. Curr Opiri Cell Biol 2000, 
12:35-41 and Schief, W. R and Howard, J.: Conformational changes during kinesin motility. 
Curr Opin Cell Biol 2001, UA9-2S. 

Some members of mis family transport molecular cargo along microtubules to the sites in 
the cell where they are needed. For example, some kinesins bind to vescicles and transport them 
for long distances along microtubules in axons. Several family members are mitotic kinesins, as 
they play roles in the reorganization of microtubules mat establishes a bipolar mitotic spindle. 
The minus ends of the microtubules originate at the centrosomes, or spindle poles, whilst the plus 
ends bind to the kinetochore at the centromeric region of each chromosome. Thus the mitotic 
spindle lines up the chromosomes at metaphase of mitosis and coordinates their movement apart 
and into individual daughter cells at anaphase and telophase (cytokinesis). See Alberts, B., Bray, 
D., Lewis, J., Raff, M., Roberts, K, and Watson, J. D., Molecular Biology of the Cell, 3 rd edition, 
Chapter 1 8, The Mechanics of Cell Division, 1994, Garland Publishing, Inc. New York 

HsEg5 (Accession X85137; see Blangy, A., Lane HA., d'Heron, P., Harper, M., Kress, 
15 M. and Nigg, EA.: Phosphorylation by P 34cdc2 regulates spindle association of human Eg5, a 
kinesin-related motor essential for bipolar spindle formation in vivo. Cell 1995, 83(7): 1 159- 
1 169) or, KSP, is a mitotic kinesin whose homologs in many organisms have been shown to be 
required for centrosome separation in the prophase of mitosis, and for the assembly of a bipolar 
mitotic spindle. For a review see Kashina, A.S., Rogers, G.C., and Scholey, LM.: The bimC 
20 family of kinesins: essential bipolar mitotic motors driving centrosome separation. Biochem 

BiophysActa 1997, 1357: 257-271. Eg5 forms a tetrameric motor, and it kmought to cross-link 
microtubules and participate in their bundling (Walczak, C. E., Vemos, I., Mitchison, T J., 
Karsenti, E., and Heald, R.: A model for the proposed roles of different microtubule-based motor 
proteins in establishing spindle bipolarity. Curr Biol 1998, 8:903-913). Several reports have 
25 indicated that inhibition of Eg5 function leads to metaphase block in which cells display 
monastral spindles. Recently an Eg5 inhibitor called monastrol was isolated in a cell-based 
screen for mitotic blockers (Mayer, T.U., Kapoor, T. M, Haggarty, S J., King, R.w., Schreiber, 
S.L., and Mitchison, T.J.: Small molecule inhibitor of mitotic spindle bipolarity identified in a 
phenotype-based screen. Science 1999, 286: 971-974). 
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Monastrol treatment was shown to be specific for Eg5 over kinesin heavy chain, another 
closely related motor with different functions (Mayers/., 1999). Monastrol blocks the release 
of ADP from the Eg5 motor (Maliga, Z., Kapoor, T. M., and Mitchison, TJ.: Evidence that 
monastrol is an allosteric inhibitor of the mitotic kinesin Eg5. Chem & Biol 2002, 9: 989-996 and 
DeBonis, S., Simoire, J.-P., Crevel, L, Lebeau, L, Skoufias, D. A., Blangy, A, Ebel, C, Gans, P., 
Cross, R., Hackney, D. D., Wade, R H., and Kozielski, R: Interaction of the mitotic inhibitor' 
monastrol with human kinesin Eg5. Biochemistry 2003, 42: 338-349) an important step in the 
catalytic cycle of kinesin motor proteins (for review, see Sablin, 2000; Schief and Howard, 
2001). Treatment with monastrol was also shown to be reversible and to activate the mitotic 
spindle checkpoint which stops the progress of the cell division cycle until all the DNA is in 
place for appropriate division to occur (Kapoor, T.M., Mayer, T. U., Coughlin, M. L., and 
Mitchison, T.J.: Probing spindle assembly mechanisms with monastrol, a small molecule 
inhibitor of the mitotic kinesin, Eg5. JCellBiol 2000, 150(5): 975-988). Recent reports also 
indicate that inhibitors of Eg5 lead to apoptosis of treated cells and are effective against several 
1 5 tumor cell lines and tumor models (Mayer et al., 1999). 

Although Eg5 is thought to be necessary for mitosis in all cells, one report indicates that it 
is over-expressed in tumor cells (International Patent Application WO 01/31335), suggesting that 
they may be particularly sensitive to its inhibition. Eg5 is not present on the microtubules of 
interphase cells, and is targeted to microtubules by phosphorylation at an early point in mitosis 
(Blangy et al, 1995). See also; Sawin, K. E. and Mitchison, T J.: Mutations in the kinesin-like 
protein EgS disrupting localization to the mitotic spindle. Proc Natl Acad Sci USA 1995, 92(10): 
4289-4293, thus monastrol has no detectable effect on microtubule arrays in interphase cells 
(Mayer et al., 1999). Another report suggests that Eg5 is involved in neuronal development in 
the mouse, but it disappears from neurons soon afterbirth, and thus Eg5 inhibition may not 
25 produce the peripheral neuropathy associated with treatment with paclitaxel and other anti- 
microtubule drugs (Ferhat, L., Expression of the mitotic motor protein Eg5 in postmitotic 
neurons: implications for neuronal development. JNeurosci 1998, 18(19): 7822-7835). Herein 
we describe the isolation of a class of specific and potent inhibitors of Eg5, expected to be useful 
in the treatment of neoplastic disease. 



20 
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Summary of the invention 

In accordance with the present invention, the applicants have hereby discovered novel 
compounds which possess cell-cycle inhibitory activity and are accordingly useful for their anti- 
cell-proliferation activity (such as anti-cancer) and are therefore useful in methods of treatment of 
diseases having cell-proliferation activity in human or animal subjects. In addition to novel 
compounds the present invention also includes pharmaceutical compositions containing such 
compounds and to the use of such compounds in the manufacture of medicaments having an 
anti-cell proliferation effect in human or animal subjects. The invention also relates to processes 
for the manufacture of said compounds. 

The present invention includes pharmaceutical^ acceptable salts or prodrugs of such 
compounds. Also in accordance with the present invention applicants provide pharmaceutical 
compositions and a method to use such compounds in the treatment of cancer. 

Such properties are expected to be of value in the treatment of disease states associated 
with cell cycle and cell proliferation such as cancers (solid tumors and leukemias), 
fibroproliferative and differentiative disorders, psoriasis, rheumatoid arthritis, Kaposi's sarcoma, 
haemangioma, acute and chronic nephropathies, atheroma, atherosclerosis, arterial restenosis, 
autoimmune diseases, acute and chronic inflammation, bone diseases and ocular diseases with 
retinal vessel proliferation. 
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Detailed description of the inventirm 



Jn a first embodiment, the present invention provides a novel compound having structural 
fonnula (1): 




m 



m = 0,1,2 
n = 0,l 



(D 

wherein, 

AisOCCH^orSOz; 

B represents optionally substituted alkyl, optionally substituted alkenyl, optionaUy 
substituted alkynyl, optionally substituted aryl, optionally substituted cycloalkyl, or optionally 
substituted heterocycle; 

D is O or N wherein O is optionally substituted wim one R 8 , wherein N is optionally 
substituted with one or more R 8 , and when n is 0 and m is not 0, R 8 is attached directly to B; 

R 1 and R 2 in combination fonn a fused 5- membered heteroaromatic ring that is optionally 
substituted with 1 or 2 subsnments, said rmg having at least one nin-ogen, oxygen or sulfur 
atoms, but no more than 2 oxygen atoms or 2 sulfur atoms or 1 oxygen and 1 sulfur atom; 

R 3 is independently selected from H, optionally substituted alkyl, optionaUy substituted 
alkenyl, optionally substituted alkynyl, optionally substituted cycloalkyl, optionaUy substituted 
cycloalkenyl, optionally substituted cycloalkynyl, optionally substituted aryl or optionally 
substituted heterocycle; 
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R 4 and R 5 are independently selected from H or optionally substituted alkyl, or R 4 and R 5 
in combination form a 3-, 4-, 5- or 6- membered ring, which may also be optionally substituted; 

R 6 and R 7 are independently selected from H, optionally substituted alkyl, optionally 
substituted alkenyl, optionaUy substituted alkynyl, optionally substituted cycloalkyl, optionaUy 
5 substituted cycloalkenyl, optionally substituted cycloalkynyl, optionally substituted heterocycle, 
optionally substituted aryl, or R 6 and R 7 in combination form a 3-, 4-, 5- or 6- membered ring, 
which may also be substituted; 

R 8 is independently selected from H, optionally substituted alkyl, optionaUy substituted 
alkenyl, optionally substituted alkynyl, optionaUy substituted cycloalkyl, optionaUy substituted 
10 cycloalkenyl, optionaUy substituted cycloalkynyl, optionaUy substituted aryl, or optionaUy 
substituted heterocycle; 

R 9 is independently selected from H, optionaUy substituted alkyl, optionally substituted 
alkenyl, optionaUy substituted alkynyl, optionally substituted cycloalkyl, optionally substituted 
cycloalkenyl, optionaUy substituted cycloalkynyl, optionaUy substituted aryl, or optionaUy 
15 substituted heterocycle. 

In a particular embodiment the present invention provides a compound having a structural 
formula (I) as recited above wherein A is C=0 or CH 2 . 

20 In a particular embodiment the present invention provides a compound having a structural 
formula (I) as recited above wherein A is C=0 

In a particular embodiment the present invention provides a compound having a structural 
formula (I) as recited above wherein B is optionally substituted alkyl or optionally substituted 
25 heterocycle. 

In a particular embodiment the present invention provides a compound having a structural 
formula (I) as recited above wherein B is optionaUy substituted C M aUcyL 
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In a particular embodiment the present invention provides a compound having a structural 
formula (I) as recited above whereinB is an optionally substituted C M alkyl wherein such 
substitutent is independently selected from -NH 2 , -OH, -NCH 3 , -N(CH 3 )2, -N-cyclopropane, -N 
cyclobutane, azetidine, pyrroUdine, or piperdine. 

In a particular embodiment the present invention provides a compound having a structural 
formula (I) as recited above whereinD is 0 optionally substituted with one or more R 8 . 

In a particular embodiment the present invention provides a compound having a structural 
formula (I) as recited above wherein D is N optionally substituted with one or more R 8 . 

In a particular embodiment the present invention provides a compound having a structural 
formula (I) as recited above wherein R 1 and R 2 in combination form a fused 5- membered 
heteroaromatic ring that is optionally substituted with 1 or 2 substiutents, said ring having one 
nitrogen atom and one sulfur atom, or one nitrogen atom and one oxygen atom. 

In a particular embodiment the present invention provides a compound having a structural 
formula (I) as recited above whereinR 1 and R 2 in combination form an optioanlly substituted 
fused isothiazole, or an optionally substituted fused isoxazole. 

In a particular embodiment the present invention provides a compound having a structural 
formula (I) as recited above whereinR 1 and R 2 in combination form a fused 5- membered 
heteroaromatic ring that is optionally substituted with 1 or 2 substiutents, said ring having one 
nitrogen atom and one sulfur atom, or one nitrogen atom and one oxygen atom and wherein said 
substituent is selected from C^alkyl, or halogen. 

In a particular embodiment the present invention provides a compound having a stractural 
formula (I) as recited above wherein R 3 is optionally substituted aryl. 
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In a particular embodiment the present invention provides a compound having a structural 
foimula (T) as recited above wherein R 3 is optionaDy substituted C^aiyl. 

In a particular embodiment the present invention provides a compound having a structural 
5 formula (I) as recited above wherein R 3 is optionally substituted Cs^aryl wherein said 
substituted is independently selected from Ci^alkyl, F, CI, Br, or I. 

In a particular embodiment the present invention provides a compound having a structural 
formula (I) as recited above wherein R 4 and R 5 are H. 
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In a particular embodiment the present invention provides a compound having a structural 
formula (I) as recited above wherein R 6 and R 7 are independendy selected from H, or optionally 
substituted alkyl. 

In a particular embodiment the present invention provides a compound having a structural 
formula (I) as recited above wherein wherein R 6 and R 7 are independently selected from H, or Q. 
6alkyl. 

In a particular embodiment the present invention provides a compound having a structural 
formula (I) as recited above wherein R 8 is independently selected from H, optionally substituted 
alkyl, or optionally substituted heterocycle. 

In a particular embodiment the present invention provides a compound having a structural 
formula (I) as recited above wherein R 9 is independently selected from optionally substituted aryl 
or optionally substituted heterocycle. 

In a particular embodiment the present invention provides a compound having a structural 
formula (I) as recited above wherein R 9 is independently selected from aryl or heterocycle either 
of which is optionally substituted with 1 or 2 substituents wherein said substituent i 
independently selected from -Chalky!, -OC^alkyl, F, CI, Br, I. 



:rs 
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In a particular embodiment the present invention provides a compound having a structural 
formula (I) as recited above wherein R 9 is C^aryl optionally substituted with 1 or 2 substituents 
wherein said substituent is independently selected fiom -C,^alkyl, -OC,^^lkyl, F, CL Br, I. 

In a particular embodiment the present invention provides a compound having a structural 
formula (I) as recited above wherein: 
nisO 

AisCOorCH 2 ; 

B is optionally substituted Ci^alkyl; 

R 1 and R 2 in combination form a fused 5 membered heteroaryl; 

R 3 is optionally substituted Cs. 7 aryl. 

R 4 andR 5 areH; 

R* and R 7 are are independently selected from H or optionally substituted alkyh 
R 9 is optionally substituted aryl or optionally substituted heterocycle. 

In a particular embodiment the present invention provides a compound having a structural 
formula (T) as recited above wherein: 
n is 0 

AisCOorCH 2 ; 

B is Cwalkyl optionally substituted with one of the following -NHa, -OH, -NCH3, 
-N(CH 3 )2, -N-cyclopropane, -N cyclobutane, azetidine, pyrrolidine, or piperdine. 

R 1 and R 2 in combination form a fused 5- membered heteroaromatic ring that is 
optionally substituted with 1 or 2 substiutents, said ring having one nitrogen atom and one 
sulfur atom, or one nitrogen atom and one oxygen atom. 

R 3 is optionally substituted phenyl; 

R 4 andR 5 areH; 

R 6 and R 7 are are independently selected from H or optionally substituted 
-C^alkyl; 

R 9 is optionally substituted aryl 
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In aparticular embodiment the present invention provides a compound having a structural 
formula (I) as recited above wherein: 
nisO; 
A is CO; 

B is C^alkyl optionally substituted with one of the following -NH 2 , -OH, -NCH 3 , 
-N(CH 3 ) 2 , -Cyclopropane, -N cyclobutane, azetidine, pyrrolidine, or piperdine. 

R 1 and R 2 in combination form a fused 5- membered heteroaromatic ring that is 
optionally substituted with 1 or 2 substiutente, said ring having one nitrogen atom and one sulfur 
atom, or one nitrogen atom and one oxygen atom and wherein said substituent is selected from 
Cj_6alkyl, or halogen. 

R 3 is optionally substituted C 5 - 7 aryl wherein said substituted is independently 
selected from C^alkyl, F, CI, Br, or I. 
R 4 and R 5 are H; 

R 6 and R 7 are independently selected from H or -C t . 6 alkyl; 
R 9 is C^aryl optionally substituted with 1 or 2 substituents wherein said 
substituent is independently selected from -C^alkyl, -OC^alkyl, F, CI, Br, L 

In a particular embodiment the present invention provides a compound having a structural 
formula (I) as recited above wherein: 
nisi; 

AisCOorCH 2 ; 

B is optionally substitued C^alkyl; 
DisNorO 

R 1 and R 2 in combination form a fused 5 membered heteroaryl; 
R 3 is optionally substituted aryl; 
R 4 and R 5 are H; 

R 6 and R 7 are H or optionally substituted alkyl; 
R 8 is H or optionally substituted Ci^alkyl; 
R is optionally substituted aryl. 
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Jn a particular embodiment the present invention provides a compound having a structural 
formula (I) as recited above wherein: 
nisi; 

AisCOorCH 2 ; 

B is optionally substitued Ci-ealkyl; 
D is N or O 

R 1 and R 2 in combination form a fused isothiazole, isoxazole; 

R 3 is optionally substituted phenyl; 

R 4 andR s areH; 

R 6 and R 7 are H or optionally substituted alkyl; 
R 8 is H or optionally substituted Ci^alkyl; 
R 9 is optionally substituted phenyl. 

In a particular embodiment the present invention provides a compound having a structural 
formula (T) se;ected from: 

N^-Ammo^ropyl^N-^^^ 

isothiazolo[5,4^]pyrimidin-6-yl]-propyl}-4-methyl-benzamide 

N-(3-Ammo-propyl)-N-[l<5-bei^yl-3-memyl-4-oxo-4,5-dihydrc)-isou^ 

d]pyrimidin-6-yl)-propyl]-4-bromo-ben2amide; 

N^-Aniino-pn^ 

d]pyrimidm^-yl)- P ropyl]^hloro-benzamide; 
N<3-Ammo-p ro pyl>N-[l^^ 

d]pyrimidin-6-yl)-propyl]-3-fluoro-4-methyl-benzamide; 
d]pyrimidin-6-yl)-propyl]-2,3-dichloro-benzamide; 

Naphthalene-2-carboxylic acid (3-amino-propyl)-[l-(5-benzyl-3-methyl-4-oxo^,5- 
dmydro-isomiazolo[5,4-d]pyrimidin-6-yl)-propyl]-amide; 

Benzo[b]thiophene-2-carboxylic acid (3-amino-propyl)-[l.(5-benzyl-3-methyl-4-bxo-l,5- 
dihydro-isothiazolo[5,4-d]pyrimidin-6-yl)-propyl]-amide; 
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d]p3Timidin-6-yl)-propyl]-4-methyl-ben2amide; 
N -n<5-Ben^I-3^e%l-4-owH4>daydi^ 

6-yl)-propylH-me%l-N-piperidin-3-yl m etbyl-ben Z a m ide; 
N^-Amino^y^ 

d]pyrimidin-6-yI>propyl]-4-methyl-benzamide; 
N-[M5-Benzyl-3- me thy^ 

N-(2-dimethylamino-ethyI)-4-methyl-benzamide; 

N-{3-dimethylamino-propy])-4-methyl-beii2amide; 

N-[3-(isopropylamino)propyl]-4-methylbenzamide; 

[3-(cyclopropylamino)propyl]-4-methylben2amide; 
^3-azetidin-l-ylpro P yl)-N-[l<5-benzyl-3- m e^^ 
^pyrimidin-6-yl)propyl] -4-methylbeuzamide; 

methyl-N-[3-(3-pyirolidin-l -ylpropyl) benzamide; 

^[H5-benzyl.3- m e% W -oxo-4,5-daydro-isotWa Z o]o[5,4-^ _4_ 
methyl-N-[3-(methylamino) propyl] benzamide; 

N-fl-CS-Benzyl-S-me^l^xo^S-dihydro-isothiazo^ 
N-(3-hydroxy-propyl)-4-methyl-benzamide; 

^pyrimidin-6-yl)-propyI]-4-methyl-benzamide; 

d]pyrimidm-6-yl)-2-me%l-propyl]^- m ethyl-benzaniide; 
N-(3-Ammo- P ropyl)-N-{l-^^ 

5-Benzyl-6-{l-[(3-hydroxy-propylH4- m ethyl-benzyl)-ammo]^^^ 
isotbiazolo[5,4-d]pyrimidin-4-one; 



WO 2004/078758 



PCT/SE2004/000304 



-13 



N-(3-Amino-propyl>N-{ l-[5-(4-fluQro-beiizyl)-3-metbyl-4-oxo-4,5-dihydro- 
isoxazolo[5,4Ki]pyranid m -6^^ 
N<3-Am m o-propyl>3-fluoro-N-0^ 
isoxazolo[5,4-d]pyrimidm-6-yl]-2^^ 
5 N <3-Ammo-propyl>^ 

d]pyrimidin-6-yl)-2-methyli)ropyl]-3-fluoro^methy]-benzamide; 
N-(3-Ammo-propyl>N-[H5-benzyl-3-^^ 

d]pyrimidin-6-yl>2-me%l-propyl]-4-methyl-benzamide; 
N-(3-Ammo-propyl>N-[l-(5-bei^^ 
10 d]pyrimidin-6-yl>propyl]-4-methyl-ben2amide; 

N-(3-Amino-propyl>N-[l-(5-benzyl-3-methyM-oxo-4,5-dmydro-isoxazoto 
d]pyrimidin-6-yl)-propyl]-4-fluoro-benzamide; 
NK3-Ammo-propyl)-N-[l-(5-berizy^^ 
d]pyriiiiidin-6-yl>propyl]-23-dichloro-ben2ainide; 
15 N K3-Amino-propyl)-N-[H5-benzyl-3-methyl-4-oxo^,5-dihydro-is 
d]pyrimidin-6-yl)-propyl]-3-fluoro-4-methyl-benzamide; 

N-(3-Amino-propyl>N-[l<5-benzyl-3-metbyl-4-oxo^,5-daydr(>-isoxazoIo[5,4- 
d]pyrimidin-6-yl)-propyl]-4-methoxy-beD2amide. 



20 



In a particular embodiment the present invention provides a compound according to any 
one of claims 1 to 27, for use as a medicament. 



In a particular embodiment the present invention provides the use of a compound as 
defined in any one of claims 1 to 27, in the manufacture of a medicament for Ihe treatment or 
25 prophylaxis of disorders associated with cancer. 

In a particular embodiment the present invention provides a method for the treatment of 
cancer associated with comprising administering to a host in need of such treatment a 
therapeutically effective amount of a compound as defined in any one of claims 1 to 27. 
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In a particular embodiment me present invention provides a method for the prophylaxis 
treatment of cancers associated with comprising administering to a host in need of such treatment 
a therapeutically effective amount of a compound as defined in any one of claims 1 to 27. 



or 



In a particular embodiment the present invention provides a method for the treatment 
prophylaxis of cancer comprising administering a therapeutically effective amount of a 
compound as defined in any one of claims 1 to 27 or a pharmaceutically acceptable salt as 
claimed in any one of claims 1 to 27. 



In a particular embodiment the present invention provides a method of producing a cell 
cycle inhibitory (anti-cell-proliferation) effect in a warm-blooded animal, such as man, in need of 
such treatment with comprises administering to said animal an effective amount of a compound 
as claimed in any of claims 1 to 27. 

In a particular embodiment the present invention provides a pharmaceutical composition 
comprising a compound as defined in any one of claims 1 to 27, or a pharmaceutical^ acceptable 
salt or in vivo hydrolysable ester thereof, together with at least one pharmaceutically acceptable 
carrier, diluent or excipent. 

In a particular embodiment the present invention provides a process for preparing a 
compound of structural formula (I) as claimed in claim 1 or a pharmaceutically acceptable salt or 
an in vivo hydrolysable ester thereof which process comprises: 
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Definitions 

The definitions set forth in this section axe intended to clarify terms used throughout this 
5 application. The term "herein" means the entire application. 

Unless specified otherwise within this specification, the nomenclature used in this 
specification generally Mows the examples and rales stated ^Nomenclature of Organic 
Chemistry, Sections A, B, C, D, E, F, andH, Pergamon Press, Oxford, 1979, which is 
incorporated by references herein for its exemplary chemical structure names and rules on 
10 naming chemical structures. 

The term "Cn,.,," or "C^. D group" used alone or as a prefix* refers to any group having m to 
n carbon atoms. For example C M means l,2,3,4,5,or 6 carbon atoms. 

The term "hydrocarbon" used alone or as a suffix or prefix, refers to any structure 
comprising only carbon and hydrogen atoms up to 14 carbon atoms. 
15 The term "hydrocarbon radical" or "hydrocarbyl" used alone or as a suffix or prefix, 

refers to any structure as a result of removing one or more hydrogens from a hydrocarbon. 

The term "alkyl" used alone or as a suffix or prefix, refers to monovalent straight or 
branched chain hydrocarbon radicals comprising 1 to about 12 carbon atoms. Unless otherwise 
specified, "alkyl" general includes both saturated alkyl and unsaturated alkyl. 
20 The term "alkylene" used alone or as suffix or prefix, refers to divalent straight or 

branched chain hydrocarbon radicals comprising 1 to about 12 carbon atoms, which serves to 
links two structures together. 

The term "alkenyl" used alone or as suffix or prefix, refers to a monovalent straight or 
branched chain hydrocarbon radical having at least one carbon-carbon double bond and 
25 comprising at least 2 up to about 12 carbon atoms. 

The term "alkynyl" used alone or as suffix or prefix, refers to a monovalent straight or 
branched chain hydrocarbon radical having at least one carbon-carbon triple bond and comprising 
at least 2 up to about 1 2 carbon atoms. 

The term "cycloalkyl," used alone or as suffix or prefix, refers to a monovalent ring- 
30 containing hydrocarbon radical comprising at least 3 up to about 12 carbon atoms. 
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The term "cycloalkenyl" used alone or as suffix or prefix, refers to a monovalent ring- 
containing hydrocarbon radical having at least one carbon-carbon double bond and comprising at 
least 3 up to about 12 carbon atoms. 

The term "cycloalkynyl" used alone or as suffix or prefix, refers to a monovalent ring- 
containing hydrocarbon radical having at least one carbon-carbon triple bond and comprising 
about 7 up to about 12 carbon atoms. 

The term "aryr used alone or as suffix or prefix, refers to a hydrocarbon radical having 
one or more polyunsaturated carbon rings having aromatic character, (e.g., 4n + 2 delocalized 
electrons) and comprising 5 up to about 14 carbon atoms, wherein the radical is located on a 
carbon of the aromatic ring. 

The term "non-aromatic group" or "non-aromatic" used alone, as suffix or as prefix, refers 
to a chemical group or radical that does not contain a ring having aromatic character (e.g., 4n + 2 
delocalized electrons). 

The term "arylene" used alone or as suffix or prefix, refers to a divalent hydrocarbon 
radical having one or more polyunsaturated carbon rings having aromatic character, (e.g., 4n + 2 
delocalized electrons) and comprising 5 up to about 14 carbon atoms, which serves to link two 
structures together. 

The term "heterocycle" used alone or as a suffix or prefix, refers to a rmg-containing 
structure or molecule haying one or more multivalent heteroatoms, independently selected from 
N, O, P and S, as a part of the ring structure and including at least 3 and up to about 20 atoms in 
the ring(s). Heterocycle may be saturated or unsaturated, containing one or more double bonds, 
and heterocycle may contain more than one ring. When a heterocycle contains more than one 
ring, the rings may be fused or unfused. Fused rings generally refer to at least two rings share 
two atoms therebetween. Heterocycle may have aromatic character or may not have aromatic 
character. 

The term "heteroalkyr used alone or as a suffix or prefix, refers to a radical formed as a 
result of replacing one or more carbon atom of an alkyl with one or more heteroatoms selected 
from N,0,P and S. 

The term "heteroaromatic" used alone or as a suffix or prefix, refers to a ring-containing 
structure or molecule having one or more multivalent heteroatoms, independently selected from 
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N, O, P and S, as a part of the ring structure and including at least 3 and up to about 20 atoms in 
the ring(s), wherein the rmg-containing structure or molecule has an aromatic character (e.g., 4n 
+ 2 delocalized electrons). 

The term "heterocyclic group," "heterocyclic moiety," "heterocyclic," or "heterocyclo" 
5 used alone or as a suffix or prefix, refers to a radical derived from a heterocycle by removing one 
or more hydrogens therefrom. 

The term "heterocycle" used alone or as a suffix or prefix, refers a radical derived from a 
heterocycle by removing one hydrogen from a carbon of a ring of the heterocycle. 

The term "heterocycleene" used alone or as a suffix or prefix, refers to a divalent radical 
10 derived from a heterocycle by removing two hydrogens therefrom, which serves to links two 
structures together. 

The term "heteroaryl" used alone or as a suffix or prefix, refers to a heterocycle having 
aromatic character, wherein the radical of the heterocycle is located on a carbon of an aromatic 
ring of the heterocycle. 

15 The term "heterocylooalkyl" used alone or as a suffix or prefix, refers to a heterocycle 

that does not have aromatic character. 

The term "heteroarylene" used alone or as a suffix or prefix, refers to a heterocyclylene 
having aromatic character. 

The term "heterocycloalkylene" used alone or as a suffix or prefix, refers to a 
20 heterocyclylene that does not have aromatic character. 

The term "six-membered" used as prefix refers to a group having a ring that contains six 
ring atoms. 

The term "five-membered" used as prefix refers to a group having a ring that contains five 
ring atoms. 

25 A five-membered ring heteroaryl is a heteroaryl with a ring having five ring atoms 

wherein 1, 2 or 3 ring atoms are independently selected from N, O and S 

Exemplary five-membered ring heteroaryls are thienyl, furyl, pyn-olyl, imidazolyl, 
thiazolyl, oxazolyl, pyrazolyl, isothiazolyl, isoxazolyl, 1,2,3-triazolyl, tetrazolyl, 1,2,3- 
thiadiazolyl, 1,2,3-oxadiazolyl, U,4-triazolyl, 1,2,4-thiadiazolyl, 1,2,4-oxadiazolyl, 1,3,4- 

30 triazolyl, 1,3,4-thiadiazolyl, and 1,3,4- oxadiazolyl. 
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A six-membered ring heteroaryl is a heteroaryl with a ring having six ring atoms wherein 
1, 2 or 3 ring atoms are independently selected from N,0 and S. 

Exemplary six-membered ring heteroaryls are pyridyl, pyrazinyl, pyrimidinyl, triazinyl 
andpyridazinyl. 

As used in this apphcation, the term "optionally substituted," as used herein, means that 
substitution is optional and therefore it is possible for the designated atom or molecule to be 
unsubstituted. Ja the event a substitution is desired then such substitution means that any number 
of hydrogens on the designated atom is replaced with a selection from the indicated group, 
provided that the normal valency of the designated atom is not exceeded, and that the substitution 
results in a stable compound. For example when a substituent is keto (i.e., =0), then 2 hydrogens 
on the atom are replaced. If no selection is provided then the substituent shall be selected from: 
-OC^alkyl, -C^alkyl, F, CI, Br, I, N, O, S, P-NH 2 , -OH, -NCH 3 , -N(CH 3 ^, -N-cyclopropane, - 
N cyclobutane, azetidine, pyrrohdine, piperdine. Exemplary chemical groups containing one or 
more heteroatoms include heterocycle, -NOj, -OR, -CF 3 , -C(=0)R, -C(=0)OH, -SH, -NHR, - 
15 NR 2 , -SR, -SO3H, -SOaR, -S(=0)R, -CN, -C(=0)OR, -C^O)^ -NRC(=0)R, oxo (=0), imino 
(=NR), thio (=S), and oximino (=N-OR), wherein each "R" is a C,., 2 hydrocarbyl. For example, 
substituted phenyl may refer to nitrophenyl, pyridylphenyl, methoxyphenyl, chlorophenyl, 
aminophenyl, etc., wherein the nitro, pyridyl, methoxy, chloro, and amino groups may replace 
any suitable hydrogen on the phenyl ring. 

The term "substituted" used as a suffix of a first structure, molecule or group, followed by 
one or more names of chemical groups refers to a second structure, molecule or group, which is a 
result of replacing one or more hydrogens of the first structure, molecule or group with the one or 
more named chemical groups. For example, a "phenyl substituted by nitro" refers to nitrophenyl. 
Heterocycle includes, for example, monocyclic heterocycles such as: aziridine, oxirane, 
25 thiirane, azetidine, oxetane, thietane, pyrrolidine, pyrroline, imidazolidine, pyrazolidine, 

pyrazoline, dioxolane, sulfolane 2,3-dihydrofuran, 2,5-dihydrofuran tetrahydrofuran, thiophane, 
piperidine, 1 ,2,3,6-tetrahydro-pyridine, piperazine, morpholine, miomorphohne, pyran, 
thiopvran,2,3-d%dropyran,tetrahydropyran, 1,4-dihydropyridine, 1,4-dioxane, 1,3-dioxane, 
dioxane, homopiperidine, 2,3,4,7-tetrahydro-lif-azepine homopiperazine, 1,3-dioxepane, 4,7- 
30 dihydro-l,3-dioxepin, and hexamethylene oxide. 
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Ih addition, heterocycle includes aromatic heterocycles, for example, pyridine, pyrazine, 
pyrimidine, pyridazine, thiophene, furan, furazan, pyrrole, imidazole, thiazole, oxazole, pyrazole, 
isothiazole, isoxazole, 1,2,3-triazole, tetrazole, 1,2,3-lhiadiazole, 1,2,3-oxadiazole, 1,2,4-triazole, 
1,2,4-thiadiazole, 1,2,4-oxadiazole, 1,3,4-triazole, 1,3,4-thiadiazole, and 1,3,4- oxadiazole. 
5 Additionally, heterocycle encompass polycyclic heterocycles, for example, indole, 

indoline, isoindoline, quinoline, tetrahydroquinoline, isoquinoline, tetrahydroisoquinoline, 1 ,4- 
benzodioxan, coumarin, dmydrocoumarin, benzofuran, 2,3-dmydrobenzofuran, isobenzofuran, 
chromene, chroman, isochroman, xanthene, phenoxamiin, tmanthrene, indolizine, isoindole, 
indazole, purine, phthalazine, naphthyridine, quinoxaline, quinazoline, cinnoline, pteridine, 
10 phenanlhridine, perimidine, phenanthroline, phenazine, phenothiazine, phenoxazine, 1,2- 
benzisoxazole, benzothiophene, benzoxazole, benzmiazole, benzimidazole, benztriazole, 
thioxantbine, carbazole, carboline, acridme, pyrolizidme, and q^imolizidine. 

m addition to the polycychc heterocycles described above, heterocycle includes 
polycyclic heterocycles wherein the ring fusion between two or more rings includes more than 
15 one bond common to both rings and more than two atoms common to both rings. Examples of 
such bridged heterocycles include quinuclidine, diazabicyclo[22. ljheptane and 7- 
oxabicyclo[2.2. 1 ]heptane. 

Heterocycle includes, for example, monocyclic heterocycles, such as: aziridinyl, 
oxiranyl, thiiranyl, azetidinyl, oxetanyl, thietanyl, pyrrohdinyL pyrrolinyl, imidazolidinyl, 
20 pyrazohdinyl, pyrazolinyl, dioxolanyl, sulfolanyl, 2,3-dmydbrofmanyl, 2,5-d%drofuranyl, 

telrahyAofuranyl, thiophanyl, piperidinyl, U,3,6-tetrahydro-pyridinyl, piperazinyl, morpholinyl, 
thiomorpholinyl, pyranyl, thiopyranyl, 2,3-dihydropyranyl, tetrahydropyranyl, 1 ,4- 
dihydropyridinyl, 1,4-dioxanyl, U-dioxanyl, dioxanyl, homopiperidinyl, 2,3,4,7-tetrahydro-li/- 
azepinyl, homopiperazinyl, 1,3-dioxepanyl, 4,7-dihydro-l,3-dioxepinyl, and hexamethylene 
25 oxidyl. 

m addition, heterocycle includes aromatic heterocycles or heteroaryl, for example, 
pyridinyl, pyrazinyl, pyrimidinyl, pyridazinyl, thienyl, furyl, furazanyl, pyrrolyl, imidazolyl, 
thiazolyl, oxazolyl, pyrazolyl, isothiazolyl, isoxazolyl, U,3-triazolyl, tetrazolyl, 1 ,2,3- 
thiadiazolyl, U,3-oxadiazolyl, 1,2,4-triazolyl, 1,2,4-thiadiazolyl, 1,2,4-oxadiazolyI, 1,3,4- 
30 triazolyl, 1 ,3,4-thiadiazolyl, and 1 ,3,4 oxadiazolyl. 
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Additionally, heterocycle encompasses polycyclic heterocycles (including both aromatic 
or non-aromatic), for example, indolyl, indolinyl, isoindolinyl, quinolinyl, tetrahydroquinolinyl, 
isoqumolkyUetrahydroisoqinnolmyl,^ 

benzofuranyl, 2,3-dmydrobenzofuranyl, isobenzofuranyl, chromenyl, chromanyl, isochromanyl, 
xanthenyl, phenoxathiinyl, tliianthrenyl, indolizinyl, isoindolyl, indazolyl, purinyl, phthalazinyl,' 
naphthyridinyl, quinoxalinyl, quinazolinyl, cinnolinyl, pteridinyl, phenanthridihyl, perimidinyl, 
phenanthrolinyl, phenazinyl, phenothiazinyl, phenoxazinyl, 1,2-benzisoxazolyl, benzothiophenyl, 
benzoxazolyl, benzthiazolyl, benzhnidazolyl, benztriazolyl, thioxantoinyl, carbazolyL carbolinyl,' 
acridinyl, pyrolizidinyl, and qumolizidinyl. 

In addition to the polycyclic heterocycles described above, heterocycle includes 
polycyclic heterocycles wherein the ring fusion between two or more rings includes more than 
one bond common to both rings and more than two atoms common to both rings. Examples of 
such bridged heterocycles include quinuclidinyl, diazabicyclo[2.2.1]heptyl; and 7- 
oxabicyclo[2.2. l]heptyL 

The term "alkoxy" used alone or as a suffix orprefix, refers to radicals of the general 
formula-0-R,wherem-Risselectedfromahydrocarbonradicai: Exemplary alkoxy includes 
methoxy, ethoxy, propoxy, isopropoxy, butoxy, t-butoxy, isobutoxy, cyclopropylmethoxy, 
allyloxy, and propargyloxy. 

The term "aryloxy" used alone or as sufSx or prefix, refers to radicals of the general 
formula, -O-Ar, wherein -Ar is an aryl. 

The term "heteroaryloxy" used alone or as suffix or prefk, refers to radicals of the general 
formula -O-Ar', wherein -Ar* is a heteroaryl. 

The term ''amine" or "amino" used alone or as a suffix or prefix, refers to radicals of the 
general fonnula -NRR', wherein R and R' are independently selected from hydrogen or a 
25 hydrocarbon radical. 

"Acyl" used alone, as a prefix or suffix, means -C(=0)-R, wherein -R is an optionally 
substituted hydrocarbyl, hydrogen, amino or alkoxy. Acyl groups include, for example, acetyl, 
propionyl, benzoyl, phenyl acetyl, carboethoxy, and dimethylcarbamoyl. 

Halogen includes fluorine, chlorine, bromine and iodine. 
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"Halogenated," used as a prefix of a group, means one or more hydrogens on the group is 
replaced with one or more halogens. 

"RT" or "rt" means room temperature. 

A first ring group being "fused" with a second ring group means the first ring and the 
second ring share at least two atoms therebetween. 

"Link," "linked," or "linking," unless otherwise specified, means covalently linked or 
bonded. 

When a first groups structure, or atom is "directly connected" to a second group, structure 
or atom, at least one atom of the first group, structure or atom forms a chemical bond with at least 
one atom of the second group, structure or atom. 

"Saturated carbon" means a carbon atom in a structure, molecule or group wherein aU the 
bonds connected to this carbon atom are single bond. In other words, there is no double or triple 
bonds connected to this carbon atom and this carbon atom generally adopts an sp 3 atomic orbital 
hybridization. 

"Unsaturated carbon" means a carbon atom in a structure, molecule or group wherein at 
least one bond connected to this carbon atom is not a single bond. In other words, there is at least 
one double or triple bond connected to this carbon atom and this carbon atom generally adopts a 
sp or sp 2 atomic orbital hybridization. 

When any variable (e.g., R 1 , R 4 , R a , R e etc.) occurs more than one time in any constituent or 
formula for a compound, its definition at each occurrence is independent of its definition at every 
other occurrence. Thus, for example, if a group is shown to be substituted with 0-3 R 1 , then said 
group may optionally be substituted with 0,1, 2 or 3 R 1 groups and R e at each occurrence is 
selected independently from the definition of R e . Also, combinations of substituents and/or 
variables are permissible only if such combinations result in stable compounds. 



:or 



A variety of compounds in the present invention may exist in particular geometric < 
stereoisomers forms. The present invention takes into account all such compounds, including 
cis- and trans isomers, R- and S- enantiomers, diastereomers, (D>isomers, (L)-isomers, the 
racemic mixtures thereof, and other mixtures thereof, as being covered within the scope of this 
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invention. Additional asymmetric carbon atoms may be present in a substituent such as an alkyl 
group. Allsuchisomere,aswen asmktiiresmereof ) aremtendedtob^ 
invention. The compounds herein described may have asymmetric centers. Compounds of the 
present invention containing an asymmetrically substituted atom may be isolated in optically 
active or racemic forms. It is well known in the art how to prepare optically active forms, such as 
by resolution of racemic forms or by synthesis from optically active starting materials. When 
required, separation of the racemic material can be achieved by methods known in the art Many 
geometric isomers of olefins, C=N double bonds, and the like can also be present in the 
compounds described herein, and all such stable isomers are contemplated in the present 
invention. Cis and trans geometric isomers of the compounds of the present invention are 
described and may be isolated as a mixture of isomers or as separated isomeric forms. All chiral, 
diastereomeric, racemic forms and all geometric isomeric forms of a structure are intended, 
unless the specific stereochemistry or isomeric form is specifically indicated. 

When a bond to a substituent is shown to cross a bond connecting two atoms in a ring, then such 
substituent may be bonded to any atom on the ring. When a substituent is listed without 
indicating the atom via which such substituent is bonded to the rest of the compound of a given 
formula, then such substituent may be bonded via any atom in such substituent. Combinations of 
substituents and/or variables are permissible only if such combinations result in stable 
compounds. 

As used herein, "pharmaceutically acceptable" is employed herein to refer to those compounds, 
materials, compositions, and/or dosage forms which are, within the scope of sound medical 
judgment, suitable for use in contact with the tissues of human beings and animals without 
excessive toxicity, irritation, allergic response, or other problem or complication, commensurate 
with a reasonable benefit/risk ratio. 

As used herein, "pharmaceutically acceptable salts" refer to derivatives of the disclosed 
compounds wherein the parent compound is modified by making acid or base salts thereof. 
Examples of pharmaceutically acceptable salts include, but are not limited to, mineral or organic 
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acid salts of basic residues such as amines; alkali or organic salts of acidic residues such as 
carboxylic acids; and the like. The pharmaceutically acceptable salts include the conventional 
non-toxic salts or the quaternary ammonium salts of the parent compound formed^ for example, 
from non-toxic inorganic or organic acids. For example, such conventional non-toxic salts 
5 include those derived from inorganic acids such as hydrochloric, hydrobromic, sulfuric, sulfamic, 
phosphoric, nitric and the like; and the salts prepared from organic acids such as acetic, 
propionic, succinic, glycolic, stearic, lactic, maleic, tartaric, citric, ascorbic, palmitic, maleic, 
hydroxymaleic, phenylacetic, glutamic, benzoic, salicylic, sulfanilic, 2-acetoxybenzoic, fumaric, 
toluenesulfonic, methanesulfonic, ethane disulfonic, oxalic, isethionic, and the like. 

10 

The pharmaceutically acceptable salts of the present invention can be synthesized from the parent 
compound that contains a basic or acidic moiety by conventional chemical methods. Generally, 
such salts can be prepared by reacting the free acid or base forms of these compounds with a 
stoichiometric amount of the appropriate base or acid in water or in an organic solvent, or in a 
1 5 mixture of the two; generally, nonaqueous media like ether, ethyl acetate, ethanol, isopropanol, or 
acetonitrile are preferred. Lists of suitable salts are found in Remington's Pharmaceutical 
Sciences, 17th ed., Mack Publishing Company, Easton, Pa., 1985, p. 1418, the disclosure of 
which is hereby incorporated by reference. 

20 Prodrugs" are intended to include any covalently bonded carriers that release the active parent 
drug according to formula (I) in vivo when such prodrug is administered to a mammalian subject 
Prodrugs of a compound of formula (I) are prepared by modifying functional groups present in 
the compound in such a way that the modifications are cleaved, either in routine manipulation or 
in vivo, to the parent compound. Prodrugs include compounds of formula (T) wherein a hydroxy, 

25 amino, or sulfhydryl group is bonded to any group that, when the prodrug or compound of 

formula (I) is administered to a mammalian subject, cleaves to form a free hydroxyl, free amino, 
or free sulfhydryl group, respectively. Examples of prodrugs include, but are not limited to, 
acetate, formate and benzoate derivatives of alcohol and amine functional groups in the 
compounds of formula (I), and the like. 
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Formnlations 

Compounds of the present invention may be administered orally, parenteral, buccal, 
vaginal, rectal, inhalation, insufflation, sublingually, intramuscularly, subcutaneously, topically, 
intranasally, intraperitoneally, intrathoracially, intravenously, epidurally, intrathecaUy, 
intracerebroventricularly and by injection into the joints: 

The dosage will depend on the route of administration, the severity of the disease, age and 
weight of the patient and other factors normally considered by the attending physician, when 
determining the individual regimen and dosage level as the most appropriate for a particular 
patient. 

An effective amount of a compound of the present invention for use in therapy of 
infection is an amount sufficient to symptomatically relieve in a wann-blooded animal 
particularly a human the symptoms of infection, to slow the progression of infection, or to reduce 
in patients with symptoms of infection the risk of getting worse. 

For preparing pharmaceutical compositions from the compounds of this invention, inert, 
pharmaceutical^ acceptable carriers can be either solid or liquid. Solid form preparations include 
powders, tablets, dispersible granules, capsules, cachets, and suppositories. 

A solid carrier can be one or more substances, which may also act as diluents, flavoring 
agents, solubilizers, lubricants, suspending agents, binders, or tablet disintegrating agents; it can 
also be an encapsulating material. 

In powders, the carrier is a finely divided solid, which is in a mixture with the finely 
divided active component In tablets, the active component is mixed with the carrier having the 
necessary binding properties in suitable proportions and compacted in the shape and size desired. 

For preparing suppository compositions, a low-melting wax such as a mixture of fatty 
acid glycerides and cocoa butter is first melted and the active ingredient is dispersed therein by, 
for example, stirring. The molten homogeneous mixture is then poured into convenient sized 
molds and allowed to cool and solidify. 

Suitable carriers include magnesium carbonate, magnesium stearate, talc, lactose, sugar, 
pectin, dextrin, starch, tragacanth, methyl cellulose, sodium carboxymethyl cellulose, a low- 
melting wax, cocoa butter, and the like. 
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Some of the compounds of the present invention are capable of forming salts with various 
inorganic and organic acids and bases and such salts are also within the scope of this invention. 
Examples of such acid addition salts include acetate, adipate, ascorbate, benzoate, 
benzenesulfonate, bicarbonate, bisulfate, butyrate, camphorate, camphorsulfonate, choline, 
5 citrate, cyclohexyl sulfamate, diethylenediamine, ethanesulfonate, fiimarate^ 

hemisulfate, 2-hydroxyethylsulfonate, heptanoate, hexanoate, hydrochloride, hydrobromide, 
hydroiodide, hydroxymaleate, lactate, malate, maleate, methanesulfonate, meglumine, 2- 
naphthalenesulfonate, nitrate, oxalate, pamoate, persulfate, phenylacetate, phosphate, 
diphosphate, picrate, pivalate, propionate, quinate, salicylate, stearate, succinate, sulfemate, 

1 0 sulfanilate, sulfate, tartrate, tosylate (p-toluenesulfonate), trifluoroacetate, and undecanoate. Base 
salts include ammonium salts, alkali metal salts such as sodium, lithium and potassium salts, 
alkaline earth metal salts such as aluminum, calcium and magnesium salts, salts with organic 
bases such as dicyclohexylamine salts, N-me%l-D-glucamine, and salts with amino acids such as 
arginine, lysine, ornithine, and so forth. Also, basic nitrogen-containing groups may be 

1 5 quatemized with such agents as: lower alkyl halides, such as methyl, ethyl, propyl, and butyl 
halides; dialkyl sulfates like dimethyl, diethyl, dibutyl; diamyl sulfates; long chain halides such 
as decyl, lauryl, myristyl and stearyl halides; aralkyl halides like benzyl bromide and others. 
Non-toxic physiologically-acceptable salts are preferred, although other salts are also useful, such 
as in isolating or purifying the product. 

20 The salts may be formed by conventional means, such as by reacting the free base form of 

the product with one or more equivalents of the appropriate acid in a solvent or medium in which 
the salt is insoluble, or in a solvent such as water, which is removed in vacuo or by freeze drying 
or by exchanging the anions of an existing salt for another anion on a suitable ion-exchange resin. 
In order to use a compound of the formula (I) or a pharmaceutical acceptable salt 

25 thereof for the therapeutic treatment (including prophylactic treatment) of mammals including 
humans, it is normally formulated in accordance with standard pharmaceutical practice as a 
pharmaceutical composition. 

In addition to the compounds of the present invention, the pharmaceutical composition of 
this invention may also contain, or be co-administered (simultaneously or sequentially) with, one 
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or more pharmacological agents of value in treating one or more disease conditions referred to 
herein. 

The term composition is intended to include the formulation of the active component or a 
pharmaceutically acceptable salt with a pharmaceutical^ acceptable carrier. For example this 
invention may be formulated by means known in the art into the form o£ for example, tablets, 
capsules, aqueous or oily solutions, suspensions, emulsions, creams, ointments, gels, nasal 
sprays, suppositories, finely divided powders or aerosols or nebulisers for inhalation, and for 
parenteral use (including intravenous, intramuscular or infusion) sterile aqueous or oily solutionis 
or suspensions or sterile emulsions. 

Liquid form compositions include solutions, suspensions, and emulsions. Sterile water or 
water-propylene glycol solutions of the active compounds may be mentioned as an example of 
liquid preparations suitable for parenteral administration. Liquid compositions can also be 
formulated in solution in aqueous polyethylene glycol solution. Aqueous solutions for oral 
administration can be prepared by dissolving the active component in water and adding suitable 
colorants, flavoring agents, stabilizers, and thickening agents as desired. Aqueous suspensions for 
oral use can be made by dispersing the finely divided active component in water together with a 
viscous material such as natural synthetic gums, resins, methyl cellulose, sodium carboxymethyl 
cellulose, and other suspending agents known to the pharmaceutical formulation aft. 

The pharmaceutical compositions can be in unit dosage form. In such form, the 
composition is divided into unit doses containing appropriate quantities of the active component 
The unit dosage form can be a packaged preparation, the package containing discrete quantities * 
of the preparations, for example, packeted tablets, capsules, and powders in vials or ampoules. 
The unit dosage form can also be a capsule, cachet, or tablet itself, or it can be the appropriate 
number of any of these packaged forms. 

Combinations 

The anti-cancer treatment defined herein may be applied as a sole therapy or may involve, 
in addition to the compound of the invention, conventional surgery or radiotherapy or 
chemotherapy. Such chemotherapy may include one or more of the following categories of anti- 
tumour agents: 
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(i) antiproliferative/antineoplastic drags and combinations thereof, as used in medical 
oncology, such as alkylating agents (for example cis-platin, carboplatin, cyclophosphamide, 
nitrogen mustard, melphalan, chlorambucil busulphan and nitrosoureas); antimetabolites (for 
example antifolates such as fluoropyrimidines like 5-fluorouracil and tegafur, raltitrexed, 
5 methotrexate, cytosine arabinoside and hydroxyurea); antitumour antibiotics (for example 
anlhracyclines like adriamycin, bleomycin, doxorubicin, daunomycin, epirubicin, idarubicin, 
mitomycin-C, dactinomycin and mithramycin); antimitotic agents (for example vinca alkaloids 
like vincristine, vinblastine, vindesine and vinorelbine and taxoids like taxol and taxotere); and 
topoisomerase inhibitors (for example epipodophyllotoxins like etoposide and teniposide, 

10 amsacrine, topotecan and camptothecin); 

00 cytostatic agents such as antioestrogens (for example tamoxifen, toremifene, raloxifene, 
droloxifene and iodoxyfene), oestrogen receptor down regulators (for example fulvestrant), 
anuandrogens (for example bicalutamide, flutamide, nilutamide and cyproterone acetate), LHRH 
antagonists or LHRH agonists (for example goserelin, leuprorelin and buserelin), progestogens 

1 5 (for example megestrol acetate), aromatase inhibitors (for example as anastrozole, letrozole, 
vorazole and exemestane) and inhibitors of 5cc-reductase such as finasteride; 

(iii) agents which inhibit cancer cell invasion (for example metalloproteinase inhibitors like 
marimastat and inhibitors of urokinase plasminogen activator receptor function); 

(iv) inhibitors of growth factor function, for example such inhibitors include growth factor 
20 antibodies, growth factor receptor antibodies (for example the anti-erbb2 antibody trastuzumab 

[Hereeptin™] and the anti-erbbl antibody cetuximab [C225]) , farnesyl transferase inhibitors, 
tyrosine kinase inhibitors and serine/threonine kinase inhibitors, for example inhibitors of the 
epidermal growth factor family (for example EGFR family tyrosine kinase inhibitors such as N- 
(3-chloro-4-fluorophenyl)-7-memoxy-6-(3-morpholmopropoxy)quinazolm-4-amm 
25 AZD 1 839), N-(3-emynylphenyl)-6,7-bis(2-memoxyemoxy)quinazolm-4-amine (erlotinib, 
OSI-774) and 6-acrylamido-N<3-cMoro-4^ 

amine (CI 1033)), for example inhibitors of the platelet-derived growth factor family and for 
example inhibitors of the hepatocyte growth factor family; 

(v) antiangiogenic agents such as those which inhibit the effects of vascular endothelial 
30 growth factor, (for example the anti-vascular endothelial cell growth factor antibody 
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bevacizumab [Avastin™], compounds such as those disclosed in International Patent 
Applications WO 97/22596, WO 97/30035, WO 97/32856 and WO 98/13354) and compounds 
that work by other mechanisms (for example linomide, inhibitors of integrin ccvp3 function and 
angiostatin); 

(vi) vascular damaging agents such as Combretastatin A4 and compounds disclosed in 
International Patent Applications WO 99/02166, WO 00/40529, WO 00/41669, WO 01/92224, 
WO 02/04434 and WO 02/08213; 

(vii) antisense therapies, for example those which are directed to the targets listed above, such as 
ISIS 2503, an anti-ras antisense; 

(viii) gene therapy approaches, including for example approaches to replace aberrant genes such 
as aberrant p53 or aberrant BRCA1 or BRCA2, GDEPT (gene-directed enzyme pro-drug 
therapy) approaches such as those using cytosine deaminase, thymidine kinase or a bacterial 
nitroreductase enzyme and approaches to increase patient tolerance to chemotherapy or 
radiotherapy such as multi-drug resistance gene therapy; and 

(ix) immunotherapy approaches, including for example ex-vivo and in-vivo approaches to 
increase the immunogenicity of patient tumour cells, such as transfection with cytokines such as 
interleukin 2, interleukin 4 or granulocyte^macrophage colony stimulating factor, approaches to 
decrease T-cell anergy, approaches using transfected immune cells such as cytokine-transfected 
dendritic cells, approaches using cytokine-transfected tumour cell lines and approaches using 
anti-idiotypic antibodies. 

Such conjoint treatment may be achieved by way of the simultaneous, sequential or 
separate dosing of the individual components of the treatment. Such combination products 
employ the compounds of this invention within the dosage range described hereinbefore and the 
other pharmaceutically-active agent within its approved dosage range. 

Synthesis 

The compounds of the present invention can be prepared in a number of ways well known to one 
skilled in the art of organic synthesis. The compounds of the present invention can be synthesized 
using the methods described below, together with synthetic methods known in the art of synthetic 
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organic chemistry, or variations thereon as appreciated by those skilled in the art Such methods 
include, but are not limited to, those described below. All references cited herein are hereby 
incorporated in their entirety by reference. 

The novel compounds of this invention may be prepared using the reactions and techniques 
described herein. The reactions are performed in solvents appropriate to the reagents and 
materials employed and are suitable ifor the transformations being effected. Also, in the 
description of the synthetic methods described below, it is to be understood that all proposed 
reaction conditions, including choice of solvent, reaction atmosphere, reaction temperature, 
duration of the experiment and workup procedures, are chosen to be the conditions standard for 
that reaction, which should be readily recognized by one skilled in the art. It is understood by one 
skilled in the art of organic synthesis that the functionality present on various portions of the 
molecule must be compatible with the reagents and reactions proposed. Such restrictions to the 
substituents, which are compatible with the reaction conditions, will be readily apparent to one 
skilled in the art and alternate methods must then be used. 

The starting materials for the Examples contained herein are either commercially available or are 
readily prepared by standard methods from known materials. For example the following 
reactions are illustrations but not limitations of the preparation of some of the starting materials 
and examples used herein. 

Chemical abbreviations used in the Examples are defined as follows: "BOC" denotes N-tert- 
butoxycarbonyl, "CBZ" denotes carbobenzyloxy; "DIEA" denotes N,N-diisopropylethylamine, 
"DMF" denotes N, N-dimethylformamide; "THF" denotes tetrahydrofuran, "ether" denotes ethyl 
ether, "min." denotes minutes; "h" or hr denotes hours; "RT" or «r.f \ denotes room temperature; 
"SM" denotes starting material, "MS" denotes mass spectrometry, "RM" denotes reaction 
mixture, 1< NMR" denotes nuclear magnetic resonance, "TLC" denotes thin layer chromatography, 
"LC" denotes liquid chromatography, "HPLC" denotes high pressure liquid chromatography, 
"TFA" denotes trifluoroacetic acid, "DMSO" denotes dimethyl sulfoxide, "EtOAc" denotes ethyl 
acetate. Unless otherwise noted, organic solutions were "dried" over anhydrous sodium sulfate. 



WO 2004/078758 



PCT/SE2004/000304 



-31- 



Examples of such processes are illustrated below: 
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•32- 



METHOD 1 

2-(l-Ethoxy-ethyIidene)-maIononitrile 

Triethyl orthoacetate (97 g, 0.6 mol), malononitrile (33 g, 0.5 mol) and glacial acetic acid (1.5 
g) were placed in a 1 L flask equipped with a stirrer, thermometer and a Vigreux column (20 x 1 
in.) on top of which a distillation condenser was placed. The reaction mixture was heated and 
ethyl alcohol began to distill when the temperature of the reaction mixture was about 85-90 "C. 
After about 40 min., the temperature of the reaction mixture reached 140 °C. Then the reaction 
was concentrated in a rotary evaporator to remove the low-boiling materials and the residue was 
crystallized from absolute alcohol to yield the pure product (622 g, 91%) as a light yellow solid 
[mp 91.6 °C (lit.90-92 °C, MCCall. M. A. /. Org: Chem. 1962, 27, 2433-2439.)]. 

METHOD 2 

15 (E)-2-Cyano-3-ethoxy-but-2-enethioic acid amide 

2-(l-Efhoxy-ethylidene>malononitrile (method 1) (62 g, 0.45 mol) was dissolved in anhydrous 
benzene (800 mL) and 1 mL of Uiethylamine was added as catalyst. The mixture was stirred and 
hydrogen sulfide was bubbled into this solution for 40 min and a solid formed. The precipitated 
solid was filtered off and dried. The solid was recrystallized from absolute alcohol (100 mL) 
filtered and dried to isolate the pure (E)-2-cyano-3-ethoxy-but-2-enethioic acid amide (19.3 g, 
25%) as a light brown crystals. 

METHOD 3 

5 (E)-3-Amino-2-cyano-but-2-enethioic acid amide 

(E)-2-Cyano-3-ethoxy-but-2-enethioic acid amide (method 2) (19.2 g, 0.136 mol) was dissolved 
in a saturated solution of ammonia in methanol (500 mL) and stirred at r.t. overnight. The 
reaction mixture was concentrated and the residue was dissolved in hot water (600 mL) and the 
) undissoved solid was filtered and dried to recover 6 g of the starting thiocrotonamide. The 
aqueous solution on standing overnight provided the pure (E)-3-amino-2-cyano-but-2-enethioic 
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acid amide (6.85 g, 63%) as off-white crystals. 1H NMR (300 MHz, DMSO-4) 8 2.22 (s, 3H), 
7.73 (bs, 1H), 8.53 (bs, 1H), 9.01 (bs, 1H), 1 1.60 (bs, 1H). 

METHOD 4 

5-Amino-3-methylisothiazole-4-carbonitrile 

To a stirred solution.of (E)-3-amino-2-cyano-but-2-enetbioic acid amide (method 3) (6.83 g, 48.4 
mmol) in methanol (300 mL) was added dropwise 13.6 mL (124 mmoL) of 30% hydrogen 
peroxide. The mixture was stirred at 60 °C for 4 h and evaporated to 60 mL in a rotary evaporator 
and cooled in an ice-bath. The crystallized product was filtered off and recrystallized from ethyl 
acetate to provide the pure product 5-animo-3-me%lisotbiazole-4-carbonitrile (5.41 g, 80%) as a 
white crystalline solid. 1H NMR (300 MHz, DMSO-rf 6 ) 8 2.24 (s, 3H), 8.00 (bs, 2H). 

METHODS 

N-(4-Cyano-3-methyl-isothiazoI-5-yl)-butyramide 

To a solution of the amine (method 4) (5.31 g, 38.2 mmol) in CH 2 C1 2 (200 mL) at 0 °C, NEt 3 (5 
g, 50 mmol) was added followed by the dropwise addition of a solution of the butyryl chloride 
(4.88 g, 45.8 mmol) in CH 2 C1 2 (50 mL). After the completion of the addition the reaction 
mixture was allowed to warm to r.t. and stirred overnight. The reaction mixture was washed with 
water (100 mL), IN HC1 (100 mL), brine (200 mL) and dried over Na 2 S0 4 . Concentration of the 
CH 2 C1 2 layer provided the product which was triturated from CH 2 Cl 2 /hexanes (1/10) and filtered 
off to isolate the pure N-(4-cyano-3-memyi-isothiazol-5-yl)-butyramide (7.57 g, 95%) as an 
orange solid. 

METHOD 6 

5-ButyryIamino-3-methyl-isothiazoIe-4-carboxylic acid amide 

To a solution of N-(4-cyano-3-methyl-isothiazol-5-yl)-butyramide (method 5) (4.18 g, 20 mmol) 
in 30% aqueous NH4OH (250 mL), was added dropwise 100 mL of hydrogen peroxide at r.t 
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Afler the completion of the addition the reaction mixture was stirred at 60 °C overnight after 
which the TLC showed the complete disappearance of SM. The reaction mixture was cooled and 
extracted with chloroform (3 x 100 mL). The organic layer was dried (Na 2 S04) and concentrated 
to get the pure 5-butyrylamino-3-methyl-iso1iriazole-4-carboxylic acid amide (2.9 g, 72%) as a 
5 white solid. 1H NMR (300 MHz, CDCI3) 8 1.03 (t, 3H), 1.79 (m, 2H), 2.54 (t, 3H), 2.69 (s, 3H), 
5.97 (bs,2H), 11.78 (bs,lH). 

«* 

METHOD 7 

3-Methyl-6-propyI-5iI-isothiazolo[5,4-</lpyrimidin^ne 

10 

5»Butyrylamino-3-methyl-isothiazole-4-carboxylic acid amide (method 6) (1 .9 g, 8.3 mmol) was 
suspended in 75 mL of 30% NH 3 and then was heated to 140 °C for 4h in a pressure reactor. The 
mixture was cooled and neutralized to pH 8. The precipitated 3-methyl-6-propyl-5£T- 
isothia2X)lo[5,4^pyrimidin-4-one was filtered off, washed with water (100 mL) and dried in 
15 vacuum oven at 40 °C overnight to get 800 mg (34%) of pure product. ! H NMR (300MHz, 
CDCI3) 5 1.03 (t, 3H), 1.74 (m, 2H), 2.67 (t, 3H), 2.78 (s, 3H). 

METHOD 8 

5-Benzyl-3-methyI-6-propyl-5H^^ 

20 

To a solution of 3-methyW-propyl-5#-isothiazolo[ (method 7) (800 mg, 

3.8 mmol) in 20 mL of anhydrous DMF was added 1 .38 g (10 mmol) of anhydrous K2CO3 
followed by benzyl bromide (655 mg, 3.8 mmol) and the mixture was stirred at room temperature 
overnight. The TLC of the reaction mixture showed the complete disappearance of the SM. The 

25 reaction mixture was poured into ice cold water and extracted with EtOAc (3X100 mL). The 
combined extracts were washed with water (100 mL), brine (100 mL), dried (Na2S04) and 
concentrated. The TLC and the 1H NMR showed the presence of two products N alkylated as 
well as 0-alkylated products in a ratio of 1 : 1 . The products were separated by column (silica gel, 
1 16 g) chromatography using 10-20% EtOAc in hexanes. The desired //-alkylated product 5- 

30 benzyl-3-methyl-6-propyl-5H-isothiazolo[5,4-d]pyrimidin-4-one was isolated as white crystalline 
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solid (369 mg, 32%). 1HNMR(300 MHz, CDC1 3 ) 8 0.96 (t, 3H), 1.71-1.84 (m, 2H), 2.73 (t, 
3H), 2.81 (s, 3H), 5.38 (s, 2H), 7.14-7.38 (m, 5H): 



The following compounds were synthesized according to Method 8: 



Method # 


Compound Name 


m/z 


Alkylating 
agent 


8a 


5-(4-Fluoro-benzyl>3-methyl-6-propyK 
isothiazolo[5,4^pyrimidin-4-one 


318 
(MH*) 


4-fluorobenzyl 
bromide 



METHOD 9 

5-Benzyl-6-(l-bromo-propyI)-3-m^^ 



To a solution of 5-benzyl-3-me%l-6-pr^yl-5H-isoto^ 8) 
(369 mg, 1.23 mmol) and sodium acetate (1 g) in acetic acid (5 mL) at 100 °C, a solution of the 
bromine (318 mg, 2 mmol) in acetic acid (10 mL) was added dropwise [The next drop of bromine 
was added only after the previous drop had reacted completely by monitoring the decolorization] 
over a period of 20 minutes. The reaction mixture was cooled after the addition and the TLC 
(eluent 10% EtOAc in hexanes) and MS showed the complete disappearance of the SM and only 
the product. The reaction mixture was poured into ice water and extracted with EtOAc (3 X 60 
mL) and the organic layers were combined and washed with 2% sodium thiosulfate solution (60 
mL), water (100 mL), brine (100 mL) and dried overNa 2 S0 4 . Concentration of the organic layer 
provided the pure 5-benzyl^-(l-brom(>-propyl)0-me^ 

(460 mg, 100%) as white crystalline solid. 1H NMR (300 MHz, CDC1 3 ) 8 0.76 (t, 3H), 2.1-2.47 
(m, 2H), 2.84 (s, 3H), 4.62 (t, 1H), 4.88 (d, 1H), 6.20 (d, 1H), 7.10-7.40 (m, 5H). 



The following compounds were synthesized according to Method 9: 
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Method # 


Compound Name 


m/z 


SM 


9a 


6-(l -bromopropyl)-5-[(4- 

fluorophenyl)methyl)]-3-methyl- 

isothiazolo[5,4^pyrimidin-4(5H)-one 


397 
(MH 4 ) 


Method 8a 



METHOD 10 

{3-[l-(5-Benzyl-3-methyI-^^ 
5 propyIamino]-propyl}-carbamic Acid tei*-Butyl Ester 

To a solution of the bromide (method 9) (0.46 g, 1 .22 mmol) in anhydrous ethanol (20 mL), was 
added tert- butyl 3-aminopropyl-carbamate (0.2 1 1 g, 1 .22 mmol) followed by the addition of 
anhydrous diisopropylethylamine (0.258 g, 2 mmol) and the mixture was stirred at reflux for 1 6 

10 hours. The TLC of the RM showed the complete disappearance of the starting bromide. The 
reaction mixture was poured into ice water (200 mL) and extracted with EtOAc' (3 X 100 mL). 
The organic layer was washed with water (100 mL), brine (100 mL) and dried (Na 2 S0 4 ). 
Concentration of the organic layer provided the product which was purified by column (silica 
gel) chromatography using 30-50% EtOAc in hexanes to isolate the pure amine {3-[l-(5-Benzyl- 

1 5 3-methyM-oxo-4,5-dihydro-isothiaro^ -carbamic 
Acid ferf-Butyi Ester (0.1 g, 17%) as a white foam. 1H NMR (300 MHz, CDC1 3 ) 5 0.95 (t, 3H), 
1.33 (t, 2H), 1.42 (s, 9H), 1.494.51 (m, 2H), 1.87-1.99 (m, 1H), 2.35-2.45 (m, 1H), 2.83 (s, 3H), 
2.92-3.20 (m, 2H), 3.64-3.70 (m, 1H), 4.98 (d, 1H), 5.17 (bs, 1H), 5.85 (d, 1H), 7.10-7.40 (m, 
5H). 

20 

The following compounds were synthesized according to Method 10: 



Method* 


Compound Name 


m/z 


SM 


Amine 


10a 


[3-({l-[5-(4-fluorobenzyl>3-methyl-4-oxo- 
4,5-dihydro-isodriazolo[5,4-^pyrimidin-6-yl]- 
propyl}amino)-propyl}-carbamic Acid tert- 
Butyl Ester 


490 
(MH 4 ) 


Method 9a 


tert- butyl 
3- 

aminopropy 
1-carbamate 



WO 2004/078758 



PCT/SE2004/000304 



-37- 

ME1HOD11 

{3-ll<5-Benzyl-3-methyI-4-oxo-4,5-d^ 
propylamino]-propyl}-carbamic acid tert-butyl ester 

To a solution of the bromide (method 9) (0.1 g, 0.26 mmol) in anhydrous dichloromethane (5 
mL), was added anhydrous dtisopropylemylamine (100 pj, 0.52 mmol) followed by tert- butyl 3- 
aminopropyl-carbamate (0. 1 0 g, 0.52 mmol). The reaction mixture was microwaved at 120°C for 
2h. The LC/MS of die RM showed the complete disappearance of the starting bromide. The 
10 reaction mixture was evaporated to dryness the product was purified by column (silica gel) 
chromatography using 40-60% EtOAc in hexanes to isolate the pure amine {3-[l-(5-Benzyl-3r 
me%l-4-oxo-4,5-dmydro-iso1hiazolo[5 > 4-d]pyrim^ 
Acid terf-Butyl Ester (0.085 g, 64%). mlz 472 (MH*). 



25 
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The following compounds were synthesized according to Method 1 1 : 



Method# 


Compound Name 


m/z 


SM 


Amine 


11a 


{2.[l^(5-Benzyl-3-methyl-4-oxo4,5- 
dihydro-isotiiiazolo[5,4KJ]pyriinidin 
^-yl)-propylamiiio]-ethyl}-carbamic 
acid tert-butyl ester 


458 
(MH 4 ) 


Method 
9 


(2-Amino- 
ethyl)- 
carbamic 
acid tert- 
butyl ester 


lib 


3-{[H5-Ben2yI-3-methyl-4-oxo-4,5-dihydro- 
isothia2olo[5,4^]pyrimidin-6-yl)- 
propylamino]-methyl}-azetidine-l-carboxylic 
acid tert-butyl ester 


484 

(MHT) 


Method 
9 


3- 

aminomet 
hyl- 

azetidine- 
1- 

carboxylic 
acid tert- 
butyl ester 


11c 


3- {[ 1 -(5-Benzyl-3-methyl-4-oxo-4,5-dihydro- 
isothiazolo[5,4-d]pyrimidin-6-yl)- 
propylaminol-methyl) -piperidine- 1 -carboxvlic 
acid tert-butyl ester 


512 
(MHf 4 ) 


Method 
9 


3- 

aminomet 
nyi- 

piperidine 
-1- 

carboxylic 
acid tert- 
butyl ester 


lid 


5-Benzyl-6-[l-(2-dime%laroino-ethy 

lamino>propyl]-3-methyl-5H-isotiiia 

zolo[5,4-d]pyrimidin-4-one 


386 
(MH 4 ) 


Method 
9 


Dimethyle 
thane-1,2- 
diamine 


lie 


5-Benzyl-6-[ l-(3-dimethylamino-prop 

ylamino)-propyl]-3-me%l-5H-isothi 

azolo[5,4-d]pyrimidin-4-one 


400 
(MH 4 ) 


Method 
9 


Dimethylp 

ropane- 

1,3- 
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diamine 


llf 


5-Benzy l-6-[l -(3-hydroxy-propylamin 

o)-prq)yl]-3-methyl-5H-isothiazolo[ 

5,4-d]pyrimidin-4-one 


373 
(MH*) 


Method 
9 


3-Amino 
propan-1- 
ol 



METHOD 12 



JV-(3-Amino-propyI)-^ 
5 ^pyrimidin-6-yl)-propyl]-4-methyl-benzamide. 

To a solution of the amine 13 (method 10) (0.1 g, 0.21 mmol) and triethylamine (0.303 g, 3 
mmol) in dichloromethane (20 mL) at r.t was added dropwise a solution of ^?-toluoyl chloride 
(0.1 g, 0.6 mmol) in dichloromethane (10 mL). The resulting solution was stirred at r.t for 30 

10 min. after which the TLC showed the disappearance of the SM. The reaction mixture was diluted 
with CH2CI2 (60 mL) washed with satd. NaHC03 (100 mL), water (100 mL), brine (100 mL) 
and dried (Na2S04). Concentration of the organic layer provided the product which was purified 
by column (silica gel) chromatography using 20-30% EtOAc in hexanes as eluent Yield = 0.117 
g (94%). The acylated product was dissolved in 2M HC1 in ether and the mixture was stirred at 

15 r.t. for 20 h. . The precipitated product was filtered off and washed with ether and dried in vacuo 
to yield the pure iV-(3-ammo-propyl)-^ 

[5 ,4-^pyrimi<^ White powder, 

mp. 127.8-129.2°C mlz 490 (MH*), *H NMR (DMSO-d6 300MHz, 96 °C) 8: 7.79 (bs, 3H), 7.37- 
6.95 (m, 9H), 5.77 (d, 1H), 5.50 (bs, 1H), 4.83 (d, 1H), 3.36 (t, 2H), 2.72 (s, 3H), 2.46 (t, 2H), 
20 2.39 (s, 3H), 220-2.05 (m, 1H), 1 .96-1 .75 (m, 1H),1.74-1 .40 (m, 2H), 0.63 (t, 3H). 
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The following compounds were synthesized according to Method 12: 



Method # 


Compound Name 


m/z 


SM 


Acylating 










agent 


12a 


iVK3-Amino«propyl)-7V-[H5-{4- 


507 


Method 10a 


4-methyl- 




fluoroben2yl}-3-methyM-oxo-4,5-dihydro. 


(MH 




benzoyl 




isothiazolofS^^pyrimidin-^-yl^propyl]^ 


*> 




chloride 




methyl-benzamide 









ME1HOD13 

5 N-(3-Ammo-propy])-N-[l<5-b^^ 

d]pyrinndin-6-yl)-propyl]-4-bromo-benzamide 

To a solution of {3-[ 1 -(5-Benzyl-3-memyl-4-oxo-4,5-dmy^ 

propylammo]-propyl}-carbamic acid tert-butyl ester (method 11) (0.085 g, 0. 167 mmol) in 
10 dichloromethane (8 mL) at r.t. was added a saturated solution of potassium carbonate (8ml) 
followed by the dropwise addition of p-bromo benzoyl chloride (0.044 g, 0 2 mmol). The 
resulting solution was stirred at r.t. for 16h after which the LC/MS showed the disappearance of 
the SM. The reaction mixture was evaporated to dryness and resuspended in 3ml MeOH and 
purified by Gilson HPLC using a 20-99% H 2 0/CH 3 CN (0.05% TFA) gradient. Concentration of 
15 the desired fractions gave {3-[l-(5-Benzyl-3-me%l-4-oxo-4,5-dmydrc)-isotmazolo[5,4- 
<flpyrimidin-6-yl)-propyl] (4-bromoben2oyl)amino]propyl}-carbamic acid terr-butyl ester. 
The product was dissolved in 2M HC1 in 1,4 dioxane and the mixture was stirred at r.t for lh. 
The reaction mixture was evaporated to dryness, washed with ether and dried in vacuo to yield 
the pure N-(3-Animo-propyl)-N-[l-(5-beii^ 
20 d]pyrinndin-6-yl)-propyl]-4-bromo-benzamide hydrogen chloride salt (33 mg, 34%). m/z 556 
(MHT), 'HNMR (DMSO-d6 500MHz, 96 °C) 5: 7.80 (br, 3H), 7.64 (d, 2H), 7.36-7.28 (m, 5H), 
7.13 (m, 2H), 5.80 (d, 1H), 5.57 (bs, 1H), 4.95 (d, 1H), 3.38 (t, 2H), 2.77 (s, 3H), 2.47 (t, 2H), 
2.17-2.13 (m, 1H), 1.96-1.91 (m, 1H),1.72-1.50 (m, 2H), 0.68 (t, 3H). 



25 The following compounds were synthesized according to Method 13: 
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Method # 


Compound Name 


m/z 


SM 


Acylating 
agent 


13a 


N^3-Amino-propyl)-N-[ 1 -(5-benzyl-3- 
methyl-4-oxo-4,5-dihydro-isoftia2olo[5 > 4- 
dJpjTrunidin-^yO-propylJ-^hlaro-' 
benzamide hydrogen chloride 


510 
(MH 4 ) 


Method 
11 


4-chloro- 

benzoyl 

chloride 


13b 


N-(3-Amino-propyl)-N-[ 1 -(5-benzyl-3 - 
me1hyl-4K)xo^,5-dihydro-isothia2olo[5,4- 
d]pyriniidin-6-yl)-propyl]-3-fIuoro-4- 
methyl-benzamide hydrogai chloride 


508 
(MH 4 ) 


Method 
11 


3- fluoro- 

4- methyl- 
benzoyl 
chloride 


13c 


N^3-Amino-propyl)-N-[ l-(5-benzyl-3- 
methyl-4<>xo^,5Kiihydro-isothia2olo[5^ 
d]pyrimidin-6-yl)-propyl]-2,3-dichloro- 
benzamide hydrogen chloride 


545 
(MH 4 ) 


Method 
11 


2,3- 

dichloro- 

benzoyl 

chloride 


13d 


Naphthalene-2-carboxylic acid (3-amino- 
propyl)-[l <5-benzyl-3-mefhyl-4-oxo-4,5- 
dihydro-isothiazolo[5,4-d]pyrimidin-6-ylih 
propyl]-amide hydrogen chloride 


526 
(MH 4 ) 


Method 
11 


2- 

napthoyl- 
chloride 


13e 


Benzo[b]thiophene-2-carboxylic acid (3- 
amino-propyl)-[l -(5-benzyl-3-methyl-4-oxo- 
4,5^ihy(ko-isotWazolo[5,4Kl]pyrimidin-6- 
yl)-propyl]-amide hydrogen chloride 


532 
(MH 4 ) 


Method 
11 


1- 

benzothio 
phene-2- 
carbonyl 
chloride 


13f 


N-Azetidin-3-ylmethyl-N-[ 1 -(5-benzy 

l-3-methyl-4-oxo-4,5-dihydro-isothi 

azoloti^jpyrhnidin-d-yO-propyl] 


502 
(MH 4 ) 


Method 
11 


4-methyl- 

benzoyl 

chloride 
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-4-methyl-benzamide hydrogen chloride 








13g 


N-[l-(5-Benzyl-3-methyl-4-oxo-4,5-d 
ihy<frcHisothia2olo[5,4^]pyrimidin- 
6-yl)-propyl]-4-methyl-N-piperidin- 
3-ylmethyl-benzamide hydrogen chloride 


530 
(MH 4 ) 


Method 
11 


4-methyl- 

benzoyl 

chloride 


13h 


N-(2-Amino-ethyl)-N-[l-(5-betizyl-3. 
methyl-4-oxo-4,5-dihydro-isothiazol 
otSj^jpyrimidin-e-yl^propyl^m 
ethyl-benzamide hydrogen chloride 


476 
(MH*) 


Method 
11 


4-methyl- 

benzoyl 

chloride 



METHOD 14 

N-[l-(5-Ben2yl-3-methyl-4^ 
5 dimethylamino-propyI)-4-methyl-benzamide 

To a solution of 5-Benzyl-6-[l-(3-dimethylamin^ 

isothiazolo[5,4-d]pyrimidin-4-one (method lie) (0.104g, 0.26 mmol) in dichloromethane (10 
mL) at r.t was added a saturated solution of potassium carbonate (10ml) followed by the 

1 0 dropwise addition of /?-toluoyl chloride (34pL, 0.26 mmol). The resulting solution was stirred at 
r.t. for 16h after which the LC/MS showed the disappearance of the SM, The reaction mixture 
was evaporated to dryness and resuspended in 3ml MeOH and purified by Gilson HPLC using a 
20-99% H2O/CH3CN (0.05% TFA) gradient Concentration of the desired fractions gave N-[l-(5- 
Benzyl-3-methyM-oxo-4,5-dity^ 

15 dnnethylamino-propyl)-4-methyl-.ben2ainide (65 mg, 48%). m/z518 (MH 4 ), *H NMR (DMSO- 
d6 300MHz, 96 °C) 5: 7.44-7.00 (m, 9H), 5.82 (d, 1H), 5.51 (bs, 1H), 4.86 (d, 1H), 3.41 (t, 2H), 
2.75 (s, 3H), 2.50 (s, 6H), 2.39 (bm, 2H), 2.12-2.05 (m, 1H), 1.93-1.90 (m, 1H), 1.75 (m, 1H), 
1.50 (m,lH), 0.66 (t,3H). 



20 The following compounds were synthesized according to Method 14: 
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Method # 


Compound Name 


m/z 


SM 


Acylating 
agent 


14a 


N-[l-(5-Benzyl-3-methyl-4-oxo-4,5- 
dihydro-isothiazolo[5,4^]pyrimidin-6-yl)- 
propyl]-N<2^imemylamino-ethyl)-4- 
methyl-benzamide 


504 
(MH*) 


Method 
lid 


4-methyl- 

benzoyl 

chloride 


14b 


N-[ 1 -(5-Ben2yl-3-methyl-4-oxo-4,5-d 
ihydro-isothiazolo[5,4-d]pyrimidin- 
6-yl)-propyl]-N-(3-hydroxy-propyl)- 
4-methyl-benzamide 


491 . 
(MH 4 ) 


Method 
llf 


4-methyl- 

benzoyl 

chloride 



METHOD 15 



Methanesulfonic acid 3-[[l-(5-benzyl-3-methyl^^ [5,4-d] 
5 pyrimidin^yl)-propyl]^4-methyl-benzoyl)-aminol-prop 

To a solution of N-[l-(5-Benzyl-3-methyM^ 

propyl]-N-(3-hy(froxy-propyl)-4-methyl-benzamide (method 14b) (0.42g, 0.85 mmol) in 
anhydrous dichloromethane (57 mL), was added anhydrous diisopropylethylamine (295 pi, 1.70 

10 mmol) followed by dropwise addition of methanesulphonyl chloride (71 jtf, 0.935 mmol). The 
reaction mixture was stirred at r.t. for 2h. The LC/MS of the RM showed the complete 
disappearance of the starting material and complete conversion to the methanesulfonic acid 3-[[l- 
(5-benzyl-3-me&yl-4-oxo-4,5-dihydro-isothiazolo [5,4-d]j)yrimidin-6-yl)-propyl]-(4-methyl- 
benzoyl)-amino]-propyl ester. The reaction mixture was evaporated to dryness and used further 

15 crude. 

METHOD 16 

N-(3-Azetidin-l-yl-propyI)-N-[^ 
20 d] py rimi din-6-y l)-p r opy 1] -4-methy 1-benzami d e 
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To a solution of methanesulfonic acid S-tfHS-benzyl-S-methyi-^xo^.S-dihydro-isolhiazolo 
[5,4-d] pyrimidin-6^yl)-propylH4-me%l-benzoyl)-amino]-propyl ester (method 15) ((assumed 
from previous reaction) 0.080 g, 0. 14 mmol) in DMF (25 mL) at r.t was added an excess of 
potassium carbonate (0.097 g, 0.70mmol) followed by the dropwise addition of azetidine (19 uJ, 
5 0.28 mmol). The reaction mixture was stirred at 38°C for 16h after which the LC/MS showed the 
disappearance of the SM. The reaction mixture was evaporated to dryness on a GeneVac HT12 
and resuspended in 3ml MeOH and purified by Gilson HPLC using a 20-99% H2O/CH3CN 
(0 r 05% HC1) gradient. Concentration of the desired fractions gave N-(3-Azetidin-l-yl-propyl)-N- 
[l-(5-benzyl-3-memyl-4-oxo-4,5-dmydrc^ 
10 benzamide (51 mg, 69%). mlz 530 (MH 4 ), ! H NMR (DMSO-d6 400MHz, 96 °C) 5: 7.40-7.00 
(m, 9H), 5.85 (d, 1H), 5.55 (bs, 1H), 4.85 (d, 1H), 3.40 (b, 2H), 2.90 (b, 2H), 2.78 (s, 3H), 2.50 
(b, 2H), 2.40 (s, 3H), 2.35 (bm, 2H), 2.20-2.00 (m, 1H), 1.96-1.80 (m, 1H), 1.65-1.50 (m, 1H), 
1.40-1.30 (in, 3H), 0.65 (t, 3H) , 

15 The following compounds were synthesized according to Method 16: 



Method # 


Compound Name 


rn/z 


SM 


Amine 


16a 


7V-[1 -(5-benzyl-3-methyl-4-oxo-4,5- 
dihydroisothiazol(>[5,4-^pyrimidin-6- 
yl)propyl] -N-[3-(isopropylamino)propyl]- 
4-methylbenzamide 


532 
(MH*) 


Method 
15 


Isopropyl- 
amine 


16b 


A4M5-benzyl-3-methyl-4-oxo-4 5 5~ 
dihydroisothiazolo-[5,4-c/Jpyrimidin-6- 
yl)propyl] -N-[3- 
(cyclopropylamino)propyl]-4- 
methylbenzamide 


530 
(MH*) 


Method 
15 


Cyclopropyl 
-amine 


16c 


7/-[l-(5-benzyl-3-methyl-4-oxo-4 5 5- 
dihydroisothia2»lo-[5,4^pyrimidin-6* 
yl)propyl] -4-methyl-N-[3-(methylamino) 
propyl] benzamide 


504 
(MH*) 


Method 
15 


Methyl- 
amine 
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16d 


^-[HS-benzyW-methyM-oxo^^- 


544 


Method 


Pyrrolidine 




dihydroisothiazolo-[5,4-^pyriinidin-6- 


(MH*) 


15 






yl)propyl] -4-methyl-N-[3-(3-pyrrolidin-l- 










ylpropyl) benzamide 









METHOD 17 

5 

5-Benzy]-6-{l-[(3-hydroxy-p™^ 
isothiazolo[5,4-d]pyrimidin-4-one 

To a solution of 5-Ben2yl-6-[l-(3-hydroxy-prop 

10 d]pyrimidin-4-one (method 1 If) (0.098 g, 0.26 mmol) in anhydrous DMF (3 mL) was added 

potassium carbonate (0.108 g, 0.78 mmol) followed by the dropwise addition of 4-methyl benzyl 
bromide (0.048 g, 0.26 mmol). The resulting solution was shaken at 40°C for 4h after which the 
LC/MS showed the disappearance of the SM. The reaction mixture was evaporated to dryness 
and resuspended in 3ml MeOH and purified by Gilson HPLC using a 20-99% H 2 0/CH 3 CN 

1 5 (0.05% TFA) gradient. Concentration of the desired fractions gave 5-BenzyI-6- { 1 -[(3-hydroxy- 
propyl)-(4-methyl-benzyl>amino]-propyl} -3-me%l-5H-isothi^olo[5,4-d]pyrimidin-4-one (48 
mg, 39%). mlz 477 (MH 4 ), *H NMR (DMSO-d6 500MHz, 96 °C) 6: 8.20 (s, 1H) 5 7.40-6.85 (m, 
9H), 5.80 (d, 1H), 5.20 (d, 1H), 3.80 (d, 1H), 3.70 (m, 1H), 3.62 (d, 1H), 3.50-3.30 (m, 2H), 2.90 
(m, 1H), 2.75 (s, 3H), 2.33 (m, 2H), 2.25 (s, 3H), 2.20-2.16 (m, 1H), 1.90-1.80 (m, 1H), 1.50 (m, 

20 2H),0.65(t,3H). 

METHOD 18 

5-Butyrylamino-3-methyHsoxazole-4-carboxyKc acid amide 



25 A mixture of 5-amino-3-methyl-isoxazole-4-carboxylic acid amide (2 g, 14.18 mmol) in 10 ml of 
butyric anhydride was stirred at 150°C for 0.5-lh. The brown solution was diluted with hexane 
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(100 ml) and cooled to room temperature. The solid crushed out from the mixture was filtered 
and washed with hexane, dried in vacuo. The title amide (2.6 g) was obtained as white solid. 

METHOD 19 

3-Methyl-6~propyl-5H-isoxa 

A suspension of 5-Butyrylamino-3-methyl-isoxazole-4-carboxylic acid amide (method 18) (2.6 g, 
split into 20 vials) in 3.5 ml of2NNaOHaq was subjected to microwave irradiation underthe 
temperature of 140°C for 20min. The resulting solution was cooled with an ice bath, and the pH 
was adjusted to 1-3 with concentrated HC1. The crushed out solid was filtered, washed with 
water, dried over vacuum at 40°C overnight The title pyrimidinone (1.749 g) was obtained as 
white solid. ] H NMR (400MHz, DMSO-</<5): 0.91 (t, 3H), 1.71 (m, 2H), 2.44 (s, 3H), 2.64 (t, 
2H), 12.78 (s, 1H). 

METHOD 20 

5-Benzyl-3-methyl^-propyl-5H-isoxazoIo[5,4-d]pyrinudin^-one 

A suspension of 3-me%l-6-propyl-5H-isoxazolo[5,4"d]pyrimidin-4-one (method 19) (1.698 g, 
8.8 mmol), benzylbromide (1.5 g, 8.8 mmol), potassium carbonate (2.43 g, 17.6 mmol) in 10 ml 
DMF was stirred at room temperature overnight. The mixture was diluted with water, extracted 
with ethyl acetate (50 ml x 3), the combined organic phases were dried over anhydrous sodium 
sulfate, concentrated, purified by flash column chromatography (elute: hexane-ethyl acetate = 
5:1). 1.69 g (68%) of the title compound was obtained as white solid^HNMR (400MHz, DMSO- 
d6): 0.80 (t, 3H), 1.61 (m, 2H), 2.43 (s, 3H), 2.73 (t, 2H), 5.35 (s, 2H), 7.12-7.35 (m, 5H). 

METHOD 21 

5-Benzyl-6-(l-bromo-propyl>3-methyl-5H4soxazoloI5,4-d]pyrimidin^ 

A solution of 5-benzyl-3-methyl-6-propyl-5H^ (method 20) 

(3.1 67 g, 1 1 .2 mmol) and sodium acetate (4.59 g, 56 mmol, 5 eq) in glacial acetic acid (26 ml) 
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was treated with a preformed bromine solution (0.7 ml bromine in 10 ml of glacial acetic acid) 
(8.64 ml, 22.4 mmol, 2 eq). The mixture was stirred at 100°C for 24 hrs. Excess bromine (8.64 
ml, 22.4 mmol, 2 eq) was added to the mixture. The mixture was then stirred at 100°C for another 
24 hrs. Water was added to the reaction mixture, followed by aq. potassium carbonate. The 
5 mixture was extracted with methylene chloride (50 ml X 3), the combined organic phases were 
washed with water and dried over anhydrous sodium sulfate, then concentrated to give the 
product which was purified by flash chromatography (elute: hexane-ethyl acetate). 2.5 g product 
was furnished as a white solid. *H NMR (400MHz, DMSO-t/6): 0.79 (t, 3H), 2.18 (m, 1H), 2.35 
(m, 1H), 2.58 (s, 3H), 5.12 (t, 1H), 5.25 (d, 1H), 5.80 (d, 1H), 7.27-7.42 (m, 5H). 

10 

METHOD 22 

5-Benzyl-6-(l-butylamino-propyl)-3-methyl-5H-isoxazolo{5,4-d]pyrinM 

To a suspension of 5-benzyl-6-(l -bromcHpropyl)-3-methyl-5H-isoxazolo[5,4-d]pyrimidin-4-one 
15 (method 21) (2.8 g, 7.73 mmol) and potassium carbonate (2.67 g, 19.38 mmol) in acetonitrile 
(100 ml) was added tCTt-butyl-N-(3-aminopropyl)-carbamate (1.345 g, 7.73 mmol). The mixture 
was stirred at 100°C overnight Water (30 ml) was added to the mixture, which was extracted 
with ethyl acetate (3 x 50 ml). The combined organic phases were washed with brine (10 ml), 
dried over sodium sulfate, concentrated to obtain the title amine which was purified by flash 
20 chromatography column (elute: ethyl acetate-hexane = 1-4 ~ 1-1) to give 2.6 g (74%) of product 
as white solid. *H NMR (400 MHz, DMSO-d*): 0.85 (t, 3H), 1.32 (m, 2H), 1.41 (s, 9H), 1.58 (m, 
1H), 1.65 (m, 1H), 2.09 (m, 1H), 2.40 (m, 1H), 2.60 (s, 3H), 2.81 (m, 2H), 3.29 (m, 1H), 3.75 (m, 
1H), 5.42 (d, 1H), 5.63 (d, 1H), 6.72 (br, 1H), 7.25-7.45 (m, 5H). 

25 

METHOD 23 

N-[[l-(5-Benzyl-3-methyl-4-oxo-4,5-dihydro-isoxazolo[5,4-d]pyrimidin-6-yl)-propyl]-(4- 
methyI-benzoyl)-amino]-propyl)-carbamic acid tert-butyl ester 
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A solution of 5-benzyl-6-(l-butylamino-propyl)-3-me 

(method 22) (135 mg, 0.297 mmol) in dichloromethane (4 ml) was added to /Moluoyl chloride 
(46mg, 0.297 mmol) followed by triethylamine (60 mg, 0.594 mmol). The mixture was stirred at 
room temperature for lhr. Then diluted with dichloromethane, "washed with saturated aq. sodium 
5 bicarbonate. The organic phase was dried over sodium sulfate, filtered, and concentrated. The 
crude oil was purified by flash column chromatography (solvent ethyl acetate-hexane) to furnish 
N-[[ 1 -(5-benzyl-3-methyl-4-oxo-4,5-dihy^ 

benzoyl>amino]-propyl)-carbamic acid tert-butyl ester (130mg) as a white solid. 
'HNMR (500 MHz, 100°C, DMSO-d*): 0.71 (t, 3H), 1.12 (m, 1H), 1.35 (s, 9H), 1.47 (m, 1H), 
10 1.92 (m, 1H), 2.14 (m, 1H), 2.37 (s, 3H), 2.56 (s, 3H), 2.57 (m, 2H), 3.29 (m, 2H), 5;01 (d, 1H), 
5.68^^,1^,5.79(^1^,6.06^,1^,7.14-7.36^,91^. 

METHOD 24 

N-(3-Amino-propyI)-N-[l-^ 
15 6-yl)-propyI]-4-methyI-benzamide 

A solution of N-[[l-(5-ben2yl-3-methyl-4-o^^ 
yl)-propyl]-(4-me%l-benzoyl)-amino]-propyl>carbamic acid tert-butyl ester (method 23) (0.223 
mmol) in 3 ml of 4 M HC1 in dioxane was stirred at room temperature for 2hr. The solvent was 
20 distilled off by vacuo, the residue was dried at 40~50°C for overnight under vacuum. The 
corresponding amine chloride salt was obtained, mlz 41 A (MH*) ! H NMR (500 MHz, 1 00°C, 
DMSO-d*): 0.68 (t, 3H), 1.52 (m, 1H), 1.72 (m, 1H), 1.92 (m, 1H), 2.10 (m, 1H), 2.39 (s, 3H), 
2.51 (m, 2H), 2.57 (s, 3H), 3.41 (m, 2H), 4.85 (br, 1H), 5.50 (br, 1H), 5.77 (d, 1H), 7.07 (br, 2H), 
7.24-7.35 (m, 7H), 7.73 (br, 3H). 

25 

The following compounds were synthesized according to Method 24: 



Method # 


Compound Name 


nt/z 


SM 


Acylating 










agent 
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24a 


N^3-Amtoo-propyl)-N-[H5-benzyl-3- 
methyl-4-oxo-4,5~dihydro-isoxazolo[5,4- 
d]pyrimidin-6-yl)-propyl]-4-fluoro- 
benzamide hydrogen chloride 


478 
(MH 1 ) 


Method 

23. 


4-fhioro- 

benzoyl 

chloride 


24b 


N~(3-Amino-propyl)-N-[l-(5-benzyl-3- 
methyI-4-oxo-4,5-dihydro-isoxazolo[5,4- 
d]pyrimidin-6-yl)-propyl]-2,3-dichloro- 
benzamide hydrogen chloride 


529 
(MH 4 ) 


Method 
23 


2,3- 

dichloro- 

benzoyl 

chloride 


24c 


N-(3-Amino-propyl)-N-[l-(5-benzyl-3- 
rQethyl-4-oxo-4,5-dihydro-isoxazolo[5,4- 
d]pyritnidin-6-yl)-propyl]-3-fluoro-4- 
methyl-benzamide hydrogen chloride 


492 
(MH*) 


Method 
23 


3- fluoro- 

4- methyl- 
benzoyl 
chloride 


24d 


N^3-Amino-propyl)-N-[l-(5-benzyl-3- 
methyl-4-oxo-4,5-dihydro~isoxazolo[5 ,4- 
d]pyrimidin-6-yl)-propyl]-4-methoxy- 
benzamide hydrogen chloride 


490 
(MH*) 


Method 
23 


4- , . 
methoxy- 
benzoyl 
chloride 



METHOD 25 

N-(4-Cyano-3-methyl-isothiazol-5-yl)«3-methyl-butyramide 

5 

To a solution of 5-amino-3-methyl-isothiazole-4-carbonitrile (method 4) (6.38 g, 45.9 mmol) in 
pyridine (20 mL) at 0 °C, isovaleryl chloride (6.65 g, 55 mmol) was added dropwise. After the 
completion of the addition the reaction mixture was allowed to warm to r.t. and stirred overnight 
The TLC and the MS showed the complete disappearance of the starting material and the reaction 
10 mixture was diluted with CHC1 3 (200 mL), washed with water (200 mL), 2N HC1 (225 mL), satd. 
NaHC0 3 (200 mL), brine (200 mL) and dried over Na 2 S0 4 . Concentration of the CHC1 3 layer 
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-SO- 
provided the product which was triturated from CH 2 Cl 2 /hexanes (1/10) and filtered off to isolate 
N^4-cyano-3-methyl-isothiazol-5-yl)-3~me%l-butyramide (8.1 g, 79%) as an off-white 
crystalline solid. 1H NMR (300 MHz, CDC1 3 ) 8 1.04 (d, 6H), 2.18-2.32 (m, 1H), 2.46 (d, 2H), 
2.53 (s, 3H), 9.87 (bs, 1H). 

' 5 ■ 

METHOD 26 

3-MethyI-5-(3-methyl-butyrylamino)-isothia2ole-4-carboxylic acid amide 

To a solution of N<4-cyano-3-methyl-isothiazol-5^ (method 25) (8 g, 

10 35.8 mmol) in 30% aqueous NHjOH (200 mL), was added dropwise 100 mL of hydrogen 
peroxide at r.t. After the completion of the addition the reaction mixture was stirred at 60 °C 
overnight after which the TLC showed the complete disappearance of SM. The reaction mixture 
was concentrated to 40 mL and extracted with chloroform (3 x 100 mL). The organic layer was 
dried (Na 2 S0 4 ) and concentrated to obtain 3-methyl-5-(3-methyl-butyi7lamino)-isothiazole-4- 
15 carboxylic acid amide (6.1 g, 71%) as a light yellow solid. 1H NMR (300 MHz, CDC1 3 ) 8 1 .03 
(d, 6H), 2.24 (m, 1H), 2.43 (d, 2H), 2.69 (s, 3H), 5.98 (bs, 2H), 1 1.77 (bs, 1H). 

METHOD 27 

6-Isobutyl-3-methyl-5H-isothiazolo[5,4-d]pyrimidin-4-one 

20 

3-Methyl-5-(3-methyl-butyiylamino>isothiazole-4-carboxyhc acid amide (method 26) (6 g, 25 
mmol) was suspended in 1 50 mL of 30% NH 3 and then was heated to 140 °C for 5h in a pressure 
reactor. The mixture was cooled and neutralized to pH 7. The reaction mixture was extracted 
with EtOAc (3 x 100 mL) and the combined organic layers were washed with water (100 mL), 
25 brine (1 00 mL) and concentrated to get the product which was further purified by column (silica 
gel) chromatography using 30% EtOAc in hexanes as eluent. Concentration of the pure product 
fractions provided 6-isobutyl-3-methyl-5H-isothiazolo[5,4-d]pyrimidin-4-one (2.2 g, 38%) as an 
off-white powder. 1H NMR (300 MHz, CDC1 3 ) 8 1 .05 (d, 6H), 2.32 (m, 1H), 2.69 (d, 2H), 2.82 
(s,3H). 

30 
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METHOD 28 

5-BenzyI-6-isobutyl-3-methyl-5H-is©tM 

To a solution of 6-isobutyl-3-me%l-5H-isotluazolo[5,4Kl]pyriinidin-4-one (method 27) (1.31 g, 
5.8 mmol) in 20 mLof anhydrous DMF was added 1.38 g (10 mmol) of anhydrous K 2 C0 3 
Mowed by benzyl bromide (1.18 g, 6.9 mmol) and the mixture was stirred at room temperature 
overnight. The TLC of the reaction mixture showed the complete disappearance of the SM. The 
reaction mixture was poured into ice-cold water and extracted with EtOAc (3X100 mL). The 
combined extracts were washed with water (100 mL), brine (100 mL), dried (Na 2 S0 4 ) and 
concentrated. The TLC and the 1H NMR showed the presence of two products N alkylated as 
well as O-alkylated products in a ratio of 7:3. The products were separated by column (silica gel, 
1 16 g) chromatography using 10% EtOAc in hexanes. 5-Benzyl-6-isobutyl-3-me1hyl-5H- 
isotliiazolo[5,4-d]pyranidin-4-one was isolated as white crystalline solid (1.3 g, 70%). m/z 314 
(MH 4 ), 1HNMR (300 MHz, CDC1 3 ) 8 0.94 (d, 6H), 2.23-2.37 (m, 1H), 2.64 (d, 2H), 2.82 (s, 
3H), 538 (s, 2H), 7.10-7.38 (m, 5H). 



The following compounds were synthesized according to Method 28: 



Method # 


Compound Name 


m/z 


Alkylating 
agent 


28a 


5-(4-Fluoro-benzyl)-6-isobuty]-3-methyl-5H- 
isothiazolo[5/W]pyrimidin-4-one 


332 
(MH*) 


4-fluorobenzyl 
bromide 



METHOD 29 

5-Benzyl-6-(l-bromo-2-methyl-propyl)-3-methyl-5H-isothiazolo[5,4-d]pyrimidin-4-o^ 

To a solution of 5-benzyl-6-isobutyl-3-methyl-5H-isothiazolo[5,4-d]pyrimidin-4-one (method 
28) (1.3 g, 4.2 mmol) and sodium acetate (2 g) in acetic acid (10 mL) at 100 °C, a solution of the 
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10 



bromine (1.32 g, 8.4 mmol) in acetic acid (10 mL) was added dropwise over a period of 20 
minutes. The reaction mixture was stirred at that temperature for 30 min and cooled and the TLC 
(elueht 10% EtOAc in hexanes) and MS showed the complete disappearance of the SM and only 
the product The reaction mixture was poured into ice water and extracted with EtOAc (3 X 60 
mL) and the organic layers were combined and washed with 2% sodium thiosulfate solution (60 
mL), water (100 mL), brine (100 mL) and dried over Na 2 S0 4 . Concentration of the organic layer 
provided 5-benzyl-6Kl-brom<>-2-memyl-propyl>3-me%1.5H-isotmaTO 
(1.61 g, 99%) as white crystalline solid, mlz 394 (MH*), 1H NMR (300 MHz, CDC1 3 ) 8 0.54 (d, 
3H), 1.11 (d, 3H), 2.62-2.76 (m, 1H), 2.83 (s, 3H), 4.42 (d, 1H), 4.80 (d, 1H), 6.22 (d, 1H), 7.12- 
7.42 (m,5H). 



The following compounds were synthesized according to Method 29: 



Method # 


Compound Name 


rn/z 


29a 


6-(l-Bromo-2-methyl-propyl>5-(4-fluoro-benzy])-3-methyl-5H- 
isotbiazolo[5,4-d]pyrimidin-4-one 


All 
(MH 4 ) 



15 



METHOD 30 

6-(l-Azido-2-methyl-propyl)-5-benzyl-3-methyl-5H-isotmazolo[5,^ 



20 



25 



To a solution of 5-benzyl-6-(l-bromo-2-memyl-propyI)-3-me%l-5H-isothiazolo[5,4- 
d]pyrimidin-4-one (method 29) (0.6 g, 1.52 mmol) in anhydrous DMF (20 mL), sodium azide 
(0.65 g, 10 mmol) was added and the mixture was stirred at room temperature for 1 hour. The 
TLC of the RM showed the complete disappearance of the starting bromide. The reaction mixture 
was poured into ice water (300 mL) and extracted with EtOAc (3 X 100 mL). The organic layer 
was washed with water (100 mL), brine (100 mL) and dried (Na 2 S0 4 ). Concentration of the 
organic layer provided the product which was purified by column (silica gel) chromatography 
using 30% EtOAc in hexanes as eluent to isolate 6-(l-azido-2-methyl-propyl)-5-benzyl-3- 
methyl-5H-isothiazolo[5,4-d]pyrimidin-4-one (0.506 g, 94%) as a low melting solid, mlz 355 
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(MH*), 1H NMR (300 MHz, CDC1 3 ) 8 0.57 (d, 3H), 1.07 (d, 3H), 2.50-2.74 (m, 1H), 2.98 (s, 3H), 
3.71 (d, 1H), 5.05 (d, 1H), 5.78 (d, 1H), 7.12-7.40 (m, 5H). 

The following compounds were synthesized according to Method 30: 

5 



Method # 


Compound Name 


nt/z 


30a 


6-(l-Azido-2-methyl-propyl)-5-(4-fluoro-benzyl)-3-meuiyl-5H- 
isothiazolo[5,4rd]pyrimidin-4-one 


373 
(MET 4 ) 



METHOD 31 

Hl-Aimno-2-methyl-propyl>5-benzyW^ 

10 

To a solution of 6-(l-aado-2-methyl-propyl)-5-beru^ 

4-one (melhod 30) (0.5 g, 1.41 mmol) in methanol (20 mL) was added 5% Pd/C (20% by wt.) 
and the resulting mixture was stirred at r.t in an atmosphere of H 2 and the progress of the 
reaction was monitored by MS. After the disappearance of the starting material the reaction 
15 mixture was filtered through celite and washed with EtOAc. Concentration of the filtrate 
provided 6-(l-animo-2-memyl-propyl)-5-te 

as a thick oil. The product was used as such in the next reaction with out further purification, mlz 
349 (MH*) 

20 The following compounds were synthesized according to Method31: 



Method # 


Compound Name 


m/z 


31a 


6-(l-Aniino-2-methyl-propyl)-5-(4-fluoro-benzyl)-3-methyl-5H- 
isomiazolo[5,4-d]pyrimidin-4-one 


367 
(MH 4 ) 
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METHOD 32 

{3-[l-(5-BenzyI-3-methyM-o^ 
propylamino]-propyl}-carbamic acid tert-butyl ester 

5 

To a solution of 6-(l -amino-2-me%l-propyl)-5-ben^W-methyl-5H-iso thiazolo[5,4- 
d]pyrimidin-4-one (method 3 1) in dichloromethane (30 mL), 4 A molecular sieves (5 g) was 
added followed by (3-oxo-propyl)-carbamic acid tert-butyl ester (1.2 eq) and the reaction mixture 
was sthred at r.t for 3 h and the progress of the reaction was monitored by MS. After the 

10 complete disappearance of the starting amine, a catalytic amount of acetic acid was added to the 
reaction followed by sodium triacetoxyborohydride (1 2 eq) and the reaction mixture was stirred 
at r.t overnight After the completion of the reaction (MS), the reaction mixture was filtered and 
the residue was washed with dichloromethane and the filtrate was washed with water (100 mL), 
brine (100 mL) and concentrated to get the product which was used as such for the next reaction. 

15 m/z486(MH + ) 



The following compounds were synthesized according to Method 32: 



Method* 


Compound Name 


m/z 


32a 


(3- { l-[5^4-Fluoro-benzyl)-3-methyl-4-oxo-4,5--dihydro- 
isothiazolo[5,4-d]pyrirmdin-6-yl]-2-methyl-propylamino}- 
propyl>carbamic acid tert-butyl ester 


504 
(MH 4 ) 



20 ME1HOD33 

N-(3-Amino-propyI)-N-[lK5-ben2yl-3-methyl^oio^^dttydro-isothia2oloI5,4^ 
d]pyrimidin-6-yl)-2-methyl-propyl]-4-methyl-benzamide 

To a solution of the {3-[ H5-benzyl-3 : me%MK>xb^,5-^ 
25 yl)-2-me0iyl-propylamino]-propyl}-carbamic acid tert-butyl ester (method 3 1) in pyridine (10 
mL) at r.t., a solution of the />-toluoyl chloride (0.616 g, 4 mmol) in dichloromethane (10 mL) 
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was added dropwise and the resulting solution was stirred at r.t. for 2 days, after which die TLC 
showed the disappearance of most of the SM. The reaction mixture was diluted with CH2CI2 
(100 mL) washed with water (2 X 100 mL), brine (100 mL) and dried (Na2S04). Concentration 
of the organic layer provided the product which was purified by column (silica gel) 
chromatography using 20-30% EtOAC in hexanes as eluent. Yield = 0.276 g of amide. The 
acylated product was dissolved in 4M HC1 in 1,4-dioxane and the mixture was stirred at r.t. for 
20 min and the TLC showed the complete disappearance of the starting material. The reaction 
mixture was concentrated in a rotory evaporator and the residue was triturated with ether. The 
precipitated product was filtered off and washed with ether and dried under vacuo to yield N-(3- 
ammo-propyl>N-[l-(5-benzyl-3-me^ 

methyl-propyl]-4-methyl-benzamide as the hydrochloride salt (196 mg, 99%). White powder, 
mp. 139-140 °C mlz 504 (MH 4 ), 'H NMR (DMSO-d6 300MHz, 96 °C) 8: 0.45 (d, 3H), 0.90 (d, 
3H), 1.12-1.30 (m, 1H), 1.46-1.63 (m, 1H), 2.25 (t, 2H), 2.36 (s, 3H), 2.64-2.7 (m, 1H), 2.68 (s, 
3H), 3.34 (t, 2H), 5.06 (d, 1H), 5.59 (d, 1H), 5.90 (d, 1H), 7.20-7.40 (m, 9H), 7.71 (bs, 3H). 

The following compounds were synthesized according to Method 33: 



Method* 


Compound Name 


m/z 


33a 


N^3-Ammo-propyl^ 

4,5Klihydro4sotUazolo[5^ 

4-methyl-benzamide 


522 
(MH 4 ) 



METHOD 34 

3-Methyl-5-(3-methyl-buryryl)-isoxazole-4-carboxylic acid amide 

A mixture of 5-amino-3-methyl-isoxazole-4-carboxylic acid amide (10 g, 70 mmol) in 25 
ml of isovaleric anhydride was stirred at 1 10-145°C for lh. The brown solution was diluted with 
hexane (500 ml) and cooled down. The precipitated gum was separated from the mixture and 
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washed with hexane, dried in vacuo. 3-Me1hyl-5-(3-methyl-butyrylHsoxa2ole-4-carboxylic acid 
amide was obtained as a yellow gum.Further used without purification in method 35. 

METHOD 35 

5 6-Isobutyl-3-methyl-5fl^isoxazolo[5,4-dlpvrimidin-4-one 

A suspension of 3-memyl-5-(3-memyl-butyryl)-isoxazole-4-carboxylic acid amide 
(method 34) (split into 40 vials) in 3.5 ml of 2N NaOH aq was subjected to microwave irradiation 
at 140°C for 20min. The resulting solution was cooled with an ice bath, and the pH was adjusted 
10 to 1-3 with concentrated HC1. The solid was filtered, washed with water, dried over vacuum at 
40°C overnight 6-Isobutyl-3-methyl -5frisoxazolo[5,4^]pyrimidin-4-one (8 g) was obtained as 
a white solid. 55% yield for two steps. 

m/z: 208 (MH 4 ), 'H NMR (400MHz, DMSO-rfo): 0.76 (d, 6H), 1.95 (m, 1H), 2.25 (s, 3H), 2.32 
(d,2H), 12.55 (s, 1H). 

15 

METHOD 36 

5-BenzyI-6-isobutyl-3-methyI -5i7-isoxazolo[5,4-d]pyrimidin-4-one 

A suspension of 6-isobutyl-3-metfayl -5tf-isoxazolo[5,4-d]pyrimidm-4-one (method 35) 
20 (5 g, 24.4 mmol), benzylbromide (4.17 g, 24.4 mmol), potassium carbonate (6.7 g, 48.8 mmol) in 
20 ml DMF was stirred at room temperature for 2 days. The mixture was diluted with water, 
extracted with ethyl acetate (100 ml x 3), the combined organic phases were dried over 
anhydrous sodium sulfate, concentrated, purified by flash column chromatography (elute: 
hexane-ethyl acetate = 7: 1). 5-benzyl- Wsobutyl-3-methyl -5F4s0xazolo[5,4Hi]pyrinndin-4-one 
25 was obtained as white solid (3 g, 10.1 mmol) (41%). 

m/z: 298 (MH*), 'H NMR (400MHz, DMSO-rfo): 0.90 (d, 6H), 2.30 (m, 1H), 2.55 (s, 3H), 2.75 
(d, 2H), 5.42 (s, 2H), 7.22-7.43 (m, 5H). 



30 
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The following compounds were synthesized according to Method 36: 



Method # 


Compound Name 


m/z 


36a 


5^4-nuoro-benzyl)-6-j^obutyl-3-methyl-5H-isoxazolo[5,4- 
d]pyrimidin-4-one 


316 
(MH*) 



METHOD 37 

5-Benzyl^l4>romo-2-methy^ 



A solution of 5-benzyl-6-isobutyi-3-methyl -5H-isoxazolo[5,4^]pjTimidin-4-one 
(method 36) (130 mg, 0.44 mmol) and sodium acetate (90 mg, 1.09 mmol, 2.5 eq) in glacial 
acetic acid (2 ml) was treated with a preformed bromine solution (0.7 ml bromine in 1 0 ml of 
glacial acetic acid) (1 .54 ml, 2 mmol). The mixture was stirred at 1 10-120°C for 1 day. Excess 
bromine (1.54 ml, 2 mmol) was added to the mixture every 4 hours for two times at 1 10-120°C. 
Water was added to the mixture to which was subsequently added potassium carbonate and 
extracted with methylene chloride (20 ml x 3), the combined organic phases were washed with 
water and dried over anhydrous sodium sulfate, then concentrated to give the product which was 
purified by ISCO (elute: hexane-ethyl acetate). 100 mg (60%) of 5-benzyl-6-(l.bromo-2-methyl- 
propyl)-3-methyl-5^4soxazolo[5,4^]pyrimidin-4-one was obtained as a yellow gum. 
m/z: 377 (MET*), ] H NMR (400MHz, DMKWtf): 0.55 (d, 3H), 1.02 (d, 3H), 2.48 (m, 4H), 4.75 
(d, 1H), 5.60 (d, 1H), 5.70 (d, 1H), 7.16-7.30 (m, 5H). 



The following compounds were synthesized according to Method 37: 



Method # 


Compound Name 


m/z 


37a 


6<l-Bromo-2-methyl-propyl)-5-(4-fluoro-benzyl)-3-methyl-5H- 
isoxazolo[5,4^]pyrimidin-4-one 


396 
(MH 4 ) 



METHOD 38 
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6Hl-Azido-2-memyl-propyl)-5-beii^ 

A suspension of 5-benzyl-6-(l-bromo-2-methyl-propyl)-3-methyl-5 J ff-isoxazolo[5,4- 
d]pyrimidin-4-one (method 37) (100 mg, 0266 mmol) and sodium azide (34.5 mg, 0.53 mmol) in 
5 DMF (2 ml) was stirred at 60°C for lh. Water (5 ml) was added to me mixture and men extracted 
with ethyl acetate (3 x 20 ml). The combined organic phases were washed with brine (10 ml), 
dried over sodium sulfate, concentrated to obtain 6-(l-azido-2-methyl-propyl>5-benzyl-3- 
memyl-Sjff-isoxazolorS.^pyrirnidin-^-one which was purified by ISCO (Hexane-Ethyl 
acetate). 50mg (56%) of a colorless oil was obtained. 
10 m/r. 339 (MH*), 'H NMR (400MHz, DMSO-rfd): 0.60 (d, 3H), 0.95 (d, 3H), 2.25 (m, 1H), 2.45 
(s, 3H), 4.19 (d, 1H), 5.30 (d, 1H), 5.42 (d, 1H), 7.12-7.30 (m, 5H). 



The following compounds were synthesized according to Method 38: 



Method # 


Compound Name 


m/z 


38a 


6^(l-Azido-2-memyl-propyl)-5-(4-fluoro-benzyl)-3-methyl-5H- 
isoxazolo[5,4-d]pyrimidin-4-one 


357 
(MH 4 ) 



METHOD 39 
6^1-Ammo-2-meth^ 

A mixture of 6-(l-azidcH2-methyl-propyl)-5-ben^ 

20 d]pyrimidin-4-one (method 38) (40 mg, 1 . 1 1 8 mmol), triphenylphosphine (62 mg, 0.237 mmol) 
and water (4 jjJ) in THF was stirred at 60°C for 5 hours. Excess amount of water (30 was 
added to the mixture and stirred at 60°C for another 10 hours. The volatile solvent was distilled 
out, the product was purified by ISCO (Ethyl acetate : hexane = 60%. 25 mg (68%) of 6-(l- 
ammo-2-me%l-propyl)-5-te^ was obtained as 

25 colorless oil. 

m/z: 313 (Mrf), ! H NMR (400MHz, DMSO-rftf): 0.55 (d, 3H), 0.95 (d, 3H), 2.02 (m, 1H), 2.15 
(br, 2H), 2.55 (s, 3H), 3.59 (d, 1H), 5.38 (d, 1H), 5.65 (d, 1H), 7.25-7.42 (m, 5H). 
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The following compounds were synthesized according to Method 39: 



Method # 


Compound Name 


m/z 


39a 


6-(l-Animo-2-me%l-propyl)-5-(4-fluoro-benzyl>3-me1hyl-5H- 
isoxazolo[5,4-d]pyrimidin-4-one 


331 . 
(MH 4 ) 



5 

METHOD 40 

{3-[M5-BeiizyI-3-methyl-4-oxo-4,5-^ 
propyIamino)-propyl}-carbamic acid tert-butyl ester 

10 Amktureof6-(l-ainmo-2-memyl-propy 

d]pyrimidin-4-one (method 39) (20 mg, 0.064 mmol) and (3-oxo-propyl>carbamic acid tert-butyl 
ester (1 1 mg, 0.064 mmol) in methylene chloride (5 ml) with dried 4AMS was stored for l h at 
room temperature. Then sodium triacetoxyborohydride (2eq) and 1 drop of acetic acid were 
added to the mixture. The mixture was stirred at room temperature for 1 day. The mixture was 

i 5 filtered through a 2]l cartridge, the filtrate was concentrated, the mixture was purified by ISCO 
(elute: ethyl acetate-hexane = 30% ~ 60%) to give 1 8 mg (60%) of {3-[l-(5-benzyl-3-methyl-4- 
oxo-4,5-dftydro-isoxazolo[5,4-d]py^ 
tert-butyl ester as a white solid. 

m/r. 470 (MH 4 ), «H NMR (400 MHz, DMSO-d 5 ): 0.65 (d, 3H), 0.80 (d, 3H), 1 .10 (m, 2H), 1 .25 
20 (s, 9H), 132 (d, 1H), 1.70-1.90 (m, 2H), 2.18 (m, 1H), 2.49 (s, 3H), 2.70 (m, 2H), 3.48 (d, 1H), 
5.15 (d, 1H), 5.51 (d, 1H), 6.55 (br, 1H), 7.12-7.32 (m, 5H). 



25 



The following compounds were synthesized according to Method 40: 
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Method # 


Compound Name 


m/z 


40a 


(3-{ 1 -[5-(4-nuoro-bei^ 
isoxazolo[5,4^pyrimM^^ 
carbamic acid tert-butyl ester 


488 
(MH 4 ) 



METHOD 41 

{3-[lH5-Ben2yI-3-methyl^xo^,5^ro^^ 

propy!]-(4-methyI-benzoyI)-aiiiino]-propyl}-carbamic add tert-bufyl ester 



A solution of {3-[l <54>enzyl-3-metoyl^xo^,5^ydrcHisoxa^ 

me%l-propylamino]-propyl}-carbamic acid tert-butyl ester (method 40) (100 mg, 0.213 mmol) 
in dichloromethane (4 ml) was added toluoyl chloride (66mg, 0.426 mmol) followed by 
triethylamine (65 mg, 0.639 mmol). The mixture was stirred at 30-40°C for 2 days. The mixture 
was then diluted with dichloromethane, washed with saturated sodium bicarbonate aq: The 
organic phase was dried over sodium sulfate, filtered, and concentrated, the crude oil was 
purified by ISCO (solvent ethyl acetate-hexane) to give {3-[[l<5-benzyl-3-methyI-4-oxo-4,5- 
dmydro-isoxazolo[5,4HiJpyri^^ 

carbamic acid tert-butyl ester as white solid (1 15mg, 0.196 mmol). m/z: 588 (MH*) 



The following compounds were synthesized according to Method 41: 



Method # 


Compound Name 


m/z 


SM 


Acylating 
agent 


41a 


{3-[{l-[5-(4-Fluoro-benzyl)-3«methyl-4-oxo- 
4 5 5-dihydro-isoxazolo[5,4-d]pyrimidin-6-yl]- 
2-methyl-propyl}-(4-me1hyl-benzoyl>amino]- 
pix>pyl}-carbamic acid tert-butyl ester 


606 
(MH*) 


Method 


4-methyl- 

benzoyl 

chloride 


40a 
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41b 


{3-[[1^5-Benzyl-3-methyl-4-oxo-4,5 
-dihydro-isoxazolo[5,4Kl]pyrimidiii- 
6-yl)-2-methyl-propyl]-(3-fluQro-4- 
methyl-benzoyl)-amino]-propyl}-carb 
amic acid tert-butyl ester 


606 
(MH 4 ) 


Method 
40 


3-Fluoro-4- 

methyl-benzoyl 

chloride 


41c 


{3-[{l-[5-(4-Fluoro.beiizyl)"3-methy 

l-4-oxo-4^5-dihydro-isoxazolo[5,4- 

d]pyrimidin^yl]-2^^^^ 

4-me%l-benzoyl)-amino]-propyl}»<^rbamic 
acid tert-butyl ester 


624 
(MH 4 ) 


Method 
40a 


3-Fluoro4- 

methyl-benzoyi 

chloride 



METHOD 42 

N-C-Amino-propyl^N-^ 
5 6-yI)-2-methyI-propyI]-4-methyI-beiizamide 



10 



15 



A solution of {3-[[H5-benzyl-3-methyM^^ 
yl)-2-m e %l-propyl]<4-metbyl-benzoyl>amino]-propyl}^amic acid tert-butyl ester (method 
41) (0.2 mmol) in 3 ml of 4 M HC1 in dioxane was stirred at room temperature for 2hr. The 
solvent was distilled off by vacuo, the residue was dried at 40~50°C for overnight under vacuum. 
N-(3-Ammo-propyl)-^ 

yl)-2.methyl-propyl]-4-methyl-benzamide was obtained as the HC1 salt, m/z 488 (MH 4 ), ?H NMR 
(500 MHz, 100°C, DMSO-d,): 0.48 (d, 3H), 0.94 (d, 3H), 1.30 (m, 1H), 1.60 (m, 1H), 2.35 (m, 
2H), 2.38 (s, 3H), 2.58 (s, 3H), 2.70 (m, 1H), 3.37 (m, 2H), 5.1 1 (d, 1H), 5.64 (d, 1H), 5.90 
(d,lH), 7.23-7.39 (m, 9H), 7.63 (br, 3H). 



The following compounds were synthesized according to Method 42: 
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Method # 




m/z 


42a 


N-(3-Ammo-propyl)-N-{l-[5<^ 
4.5-dihydro-isoxazolo[5,4^]py^ 
4-methyl-benzamide 


506 
(MH 4 ) 


42b 


N-(3-Amino-propyl)-N-[l-(5-benzyl-3-methyl-4-oxo-4,5- 

dihydro-isoxa2olo[5,4-d]pyrimidin-6-yl>2-methyl-propyl]-3- 
fluoro-4-methyl-benzamide 


506 
(MH*) 


42c 


NK3-Amino-propyl)-3-fluoro-N-{l-[5<4-fhioro-benzyl)-3- 
methyl-4-oxq-4,5^y(fro-isox^ 

methyl-propyl}-4-methyl-benzamide 


524 
(MH 4 ) 
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EXAMPLE A-l 



OEt CN a /\t¥ a EtO CN HQ Et °v X CN 

-f 0Et + > AcOH, reflux y^f" H 2 S , W_ 
OEt CN -EtOH H 3 C CN H 3 C 
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NH 3 



CN Buryrylchloride\x CN rOl 




H 2 N CN 



O 

,CONH 2 
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NH 
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1. 4-MePhCOGI, NEt 3 
. 
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EXAMPLESA1 



The following compounds were synthesized according to synthetic scheme A-l above: 



tLX. 


Compound 


'HNMR 


m/z 


SM 


All 


A^-(3-Amino-propyl)-7^-[l -(5- 

benzyl-3-methyl-4-oxo-4,5- 

dihydro-isothiazolo-[5,4- 

</jpyrimidin-6-yl)-propyl]-4- 

methyl-benzamide hydrogen 

chloride 


'H NMR (DMSO-d6 300MHz, 
96 °C) 8: 7.79 (bs, 3H), 7.37- 
6.95 (m, 9H), 5.77 (d, 1H), 
5.50 (bs, 1H), 4.83 (d, 1H), 
3.36 (t,2H), 2.72 (s,3H), 2.46 
(t, 2H), 2.39 (s, 3H), 2.20-2.05 
(m, 1H), 1.96-1.75 (m, 1H), 
1.74-1.40 (m, 2H), 0.63 (t, 3H) 


mlz 
490 
(MH 4 ) 


Method 
11 


Al-2 


N-(3-Amino-propyl)-N-{ l-[5- 

(4-fluoro-benzyl>3-methyl-4- 

oxo-4,5-dihydro- 

isothiazolo[5,4-d]pyrimidin-6- 

yl]-propyl}-4-methyl- 

benzamide hydrogen chloride 


'HNMR (DMSO-d6 300MHz, 
96 °C) S: 7.76 (bs, 3H), 7.27- 
7.05 (m, 8H), 5.70 (d, 1H), 
5.49 (bs, 1H), 4.85 (d, 1H), 
3.36 (t, 2H), 2.99 (s, 1H), 2.72 
(s, 3H), 2.42 (t, 2H), 2.34 (s, 
3H), 2.20-2.05 (m, 1H), 1.98- 
1.82 (m, 1H), 1.74-1.38 (m, 
2H),0.66(t,3H) 


mlz 
507 
(MH 4 ) 


Method 
11 
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EXAMPLE A-2 



EtO. CN 



-f^ + / CN AcOH, reflux EK W* H 2 S 

OEt b N -EtOH ' HaCfCN " H 3 C' ^"NHj 

S 




/my >i 



X S NH 



n^/ NEt 3 Hy NH2 
O 



NH, 



JO] H 2 N > _CN 

H 3 d>~NH 2 
S 




H 2 O 2 ,NH 4 0H 
,CONH 2 



NH4OH, 140 °C, 4 h 



NH 



o 




N. 



NH 



R 1 Br, DMF 
K 2 C0 3 ,r.t 




Br 2 , NaOAc 
AcOH 




H 2 N 




1.R 3 CdCI,K 2 C0 3 , 
H 2 Q, CH 2 CI 2 

2.4M HCI in dioxane 
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EXAMPLES A2 



The following compounds were synthesized according to synthetic scheme A-2 above: 



Ex. 


I Compound 


'HNMR 


m/z 


SM 


AM 


N-(3-Ammo-propyl)-N-[l-(5- 

benzyl-3-methyl-4-oxo-4,5- 

dihydro-isothiazolo[5,4- 

d]pyrimidin-6-yI)-propyl]-4- 

bromo-benzamide hydrogen 

chloride 


'HNMR (DMSO-d6 500MHz, 
96 °C) 5: 7.80 (br, 3H), 7.64 
(d, 2H), 7.36-7.28 (m, 5H), 
7.13 (m, 2H), 5.80 (d, 1H), 
5.57 (bs, 1H), 4.95 (d, 1H), 
3.38 (t, 2H), 2.77 (s, 3H), 2.47 
(t, 2H), 2.17-2.13 (m, 1H), 
1.96-1.91 (m, 1H),1.72-1.50 
(m,2H),0.68(t,3H) 


mlz 
556 
(MH 4 ) 


Method 
13 


A2-2 


N-(3-Amino-propyl)-N-[H5^ 
benzyl-3-methyl-4-oxo-4,5- 
dihydro-isothiazolo[5,4- 
d]pyrimidin-6-yl)-propyl]-4- 

chloride 


'H NMR (DMSO-d6 300MHz, 
96 °C) 6: 7.56-7.12 (m, 9H), 
5.81 (d, 1H), 5.58 (bs, 1H), 
4.94 (d, 1H), 3.39 (bm, 2H), 
2.77 (s, 3H), 2.46 (hidden by 
DMSO), 2.15 (m, 1H), 1.93 
(m, 1H), 1.83-1.420 (m, 2H), 
0.69 (t, 3H) 


mlz 
510 
(MH 4 ) 


Method 
13 


A2-3 


N-(3-Amino-propyl>N-[l-(5- 

benzyl-3-methyl-4-oxo-4,5- 

dihydro-isothiazolo[5,4- 

dJpyrimidin-6-yl)-propyl]-3- 

fluoro-4-methyl-benzamide 

hydrogen chloride 


'H NMR (DMSO-d6 300MHz, 
96 °C) 8: 7.52-7.09 (m, 9H), 
5.81 (d, 1H), 5.54 (bs, 1H), 
4.93 (d, 1H), 3.39 (t, 2H), 2.76 
(s, 3H), 2.46 (2H, hidden by 
DMSO), 2.31 (s, 3H), 2.16 (m, 


508 
(MH*) 


Method 
13 
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1H), 1.92 (m, 1H), 1.70 (m, 
1H), 1.45 (m,lH), 0.67 (t,3H) 






A2-4 


N-(3-Amino-propyl)-N-[l-(5- 
benzy]-3-methyl-4-oxo-4,5- 
amy aro- i so miazoio |p ,4- 
d]pyrimidin-6-yI)-propyl]-2,3- 
dichlorobenzamide hydrogen 
chloride 


'H NMR (DMSO-d6 300MHz, 
96 °Q 5: 7.72-7.29 (m, 9H), 
5.93 (d, 1H), 5.82 (bs, 1H), 
5.10 (d, 1H), 3.30 (m, 2H), 
2.78 (s, 3H), 2.46 (m, 2H), 
2.20 (m, 1H), 1.94 (m, 1H), 
1.70 -1.50 (m, 2H), 0.70 (t, 
3H) 


mlz 
545 
(MH*) 


Method 
13 


A2-5 


Naphthalene-2-carboxylic acid 
(3-amino-propyl)-[ 1 -(5-benzyl- 
3-mefhyl-4-oxo-4 5 5-dihydro- 
isothiazolo[5,4-d]pyrimidin-6- 
yi^-propyij-amiue nyarogen. 
chloride 


'H NMR (DMSO-d6 300MHz, 
96 °C) 8: 8.00-7.98 (m, 3H), 
7.87 (s, 1H), 7.63-7.61 (m, 
2H), 7.45 (d, 1H), 7.27 (m, 
3H), 7.10 (m, 2H), 5.83 (d, 
1H), 5.67' (bs, 1H), 4.98 (d, 
1H), 3.46 (m, 2H), 2.77 (s, 
3H), 2.40 (m, 2H), 2.24 (m, 
1H), 2.04 (m, 1H), 1.70 (m, 
1H), 1.45 (m, 1H), 0.74 (t, 3H) 


mlz 
526 
(MH+) 


Method 
13 


A2-6 


Benzo[bjthiophene-2- 
carboxylic acid (3-amino- 
propyl)-[l-(5-benzyl-3-methyl- 
4-oxo-4,5-dihydro- 
isothiazolo[5,4-d]pyrimidin-6- 


'H NMR (DMSO-d6 300MHz, 
96 °C) 5: 7.99-7.85 (m, 3H), 
7.60 (s, 1H), 7.50-7.30 (m, 
3H), 7.25 (bm, 2H), 7.05 (bm, 
1H), 5.78 (d, 1H), 5.66 (bs, 


m/z 
532 
(MH 4 ) 


Method 
13 
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yl)-propyl]-amide hydrogen 
chloride 


1H), 4.96 (d,lH), 3.65 ft2H) 5 
2.76 (s, 3H), 2.62 ft 2H), 
2.23-2.21 (m, 1H), 1.97-1.93 
(m, 1H), 1.92-1.88 (m, 1H), 
1.61-1.46 (m, 1H), 0.713 ft 
3H) 






A2-7 


I N-Azetidin-3-ylmethyl-N-[l- 

1 ( ^-bfT)7Vi-l-rnptbv1- / 1 nvn 4 ^ 

dihydroisofliiazolo[5,4 

d]pyrimidin-6-yl)-propyl] 

-4-methyl-benzamide 


J H NMR (DMS0-d6 500MHz, 
96 °C) 5: 7.75-7.20 (m, 9H), 
5.50 (m, 1H), 5.38 (m, 1H), 
4.25 (m, 2H), 4.00 (m, 1H), 
3.10 (t, 2H), 2.75 (s, 3H), 2.73 
(m, 1H), 2.39 (s, 3H), 2.32 (m, 
1H), 1.85-1.75 (m, 1H), 1.60- 
1.50 (m, 1H), 0.82 (t, 3H) 


mlz 
502 
(MH 4 ) 


Method 1 
13 


A2-8 


N-[l-(5-Benzyl-3-methyl-4- 

oxo-4,5-dihydro- 

isothiazolo[5,4-d]pyrimidin-- 

6-yI)-propyl]-4-methyl-N- 

piperidin-3-ylmethyl- 

benzamide 


j HNMR (DMSO-d6 300MHz, 
96 °C) 8: 7.31-6 94 (m. 9K) 
5.81 (m, 1H), 5.32 (bs, 1H), 
4.72 (bm, 1H), 3.05 (bm, 2H), 
2.76 (s, 3H), 2.65 (bm, 2H), 
2.37 (s, 3H), 2.25 (m, 2H), 
1.90 (m, 32H), 1.78 (m, 3H), 
1.55 (m,lH), 0.65 (t,3H) 


mlz 
530 
(MH 4 ) 


Method j 
13 I 


A2-9 


N-(2-Amino-ethyl)-N-[l.(5. 

benzyl-3-methyl-4-oxo-4,5- 

dihydro-isothiazolofS^ 

d]pyrimidin-6-yl)-propyl]«4- 

methyl-benzamide 


'H NMR (DMSO-d6 500MHz, 
96 °C) 8: 7:35-6.88 (m, 9H), 
5.80 (d, 1H), 5.35 (bs, 1H), 
4.70 (d, 1H), 3.80 (m, 2H), 
2.90 (m, 2H), 2.76 (s, 3H), 
2.45 (s, 3H), 2.05-1.85 (m, 
2H),0.60(t,3H) 


/w/z I 

476 

(MH 4 ) 


Method 1 

ATX VUJlvVI I 

13 
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A2-10 


N-[l-(5-Benzyl-3-methyl-4- 

oxo4 5 5-dihydro- 

isothiazolofS^^Jpyrimidin- 

6-yl>propyl]-N»(2- 

diihethylamino-ethyl)-4- 

methyl-benzamide 


*H NMR (DMSO-d6 500MHz, 

9fi °C C \ 7^<J A »ft /t« ATTN 

5.80 (d, 1H), 5.40 (bs, 1H), 
4:80 (d, 1H), 3.75 (m, 2H), 
3.00 (m, 1H), 2.80 (s, 3H), 
2.70 (m, 1H), 2.52-2.50 (2s, 
6H), 2.35 (s, 3H), 2.15-1.98 
(m,2H),0.70(t,3H) 


/w/z 
(MH 4 ) 


Method 

1 vf 

14 


A2-11 


N-[l-(5-Benzyl-3-methyl-4- 

oxo-4,5-dihydro- 

isothiazolo[5,4^]pyrimidin- 

6-yl)-propyl]-N-(3- 

dimethylamino-propyl)-4- 

methyl-benzamide 


'H NMR (DMSO-d6 300MHz, 
96 °C) 8: 7 44-7 00 Cm 9T-H 
5.82 (d, 1H), 5.51 (bs, 1H), 
4.86 (d,lH), 3.41 (t,2H), 2.75 
(s, 3H), 2.50 (s, 6H), 2.39 (bm, 
2H), 2.12-2.05 (m, 1H), 1.93- 
1.90 (m, 1H), 1.75 (m, 1H), 
1.50 (m, 1H), 0.66 (t, 3H) 


mlz 
518 
(MH 4 ) 


Method 

14 
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EXAMPLES 



-f °Et .+ <°" AcOH, reflux H 2 S 
OEt fc N -EtOH * H 3 C^CN 



EtO CN 

H 3 C>-NH2 
S 




CN 



NH, 



N. 



Butyryl chlori de [O] H 2 N CN 

NEt 3 N V%h 2 H 3 C^-NH 2 

O 




HjO^ NH 4 OH 
,CONH 2 



N 



f 1 



0 



NH 4 OH, 140 °C,4h^ 




k 2 co 3 

CH2CI2 




|DMF,K 2 C0 3 ,r.t 



1 XfS 

Br 2 , NaOAc V_X"N^^^ ■ 



AcOH 



1.R 2 COCI, K 2 C0 3 , 

H 2 0, CH 2 CI 2 
— — *- 

UK . 2. (a) MsCI, DIEA, CH2CI2 

0H (b) R 3 R 4 NH, K 2 C0 3 . DMF 
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The following compounds were synthesized according to Example B above: 



Ex. 


Compound 


'HNMR 


»t6 


SM 


B-l 


AT-[l-(5-benzyl-3-methyl-4-oxo- 
fjjKnnyaroisounazoio-ij^- 
^pyrimidin-6-yl)propyl] -N-[3- 
(isopropylamino)propyl]-4- 
methylbenzamide 


'HNMR (DMSO-d6 400MHz, 
96 °C) 8: 7.35-7.00 (m, 9H), 
5.80 (d, 1H), 5.50 (bs, 1H), 
4.90 (d, 1H), 3.40 (t, 2H), 3.05 
(b, 1H), 2.80 (s, 3H), 2.63 (b, 
2H), 2.35 (s, 3H), 2.20-2.05 
(m, 1H), 2.00-1.85 (m, 1H), 
1.74-1.70 (m, 1H), 1.60-1.40 
(m, 1H), 1.10 (d, 6H), 0.65 (t, 
3H) 


532 
(MH*) 


Method 
16 
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iY-[ i^y ~D6lJzylo-meulyl«^ox<>- 
4,5^ydroisotlliazolo-[5 > 4- 
^pyl^idin-6-yl)propyl] -N-[3- 
(cyclopropylamino)propyl]-4- 
methylbenzamide 


H NMR (DMSO-d6 400MHz, 
96 °C) 5: 7.45-7.00 (m, 9H), 
5.80 (d, 1H), 5.52 (bs, 1H), 
4.85 (d, 1H), 3.43 (b, 2H), 
2.78 (s, 3H), 2.65 (b, 2H), 2.35 
(s, 3H), 2.20-1.15 (various m, 
9H),0.65(t,3H) 


mlz 
530 
(MET 1 ) 


Method 
16 


B-3 


iV-(3-azetidin-l -ylpropyl)-N-[l- 
(5-ben2ylr3-methyl-4-oxo-4,5- 
dihydroisotibriazolo-[5,4- 
<flpynnudin-6-yl)propyl3 -4- 
methylbenzamide 


'H NMR (DMSO-d6 400MHz, 
96 °C) 5: 7.40-7.00 (m, 9H), 
5.85 (d, 1H), 5.55 (bs, 1H), 
4.85 (d, 1H), 3.40 (b, 2H), 
2.90 (b, 2H), 2.78 (s, 3H), 2.50 
(b, 2H), 2.40 (s, 3H), 2.35 
(bm, 2H), 2.20-2.00 (m, 1H), 
1.96-1.80 (m, 1H), 1.65-1.50 
(m, 1H), 1.40-1.30 (m, 3H), 
0.65 (t, 3H) 


mlz 
530 
(MH 4 ) 


Method 
16 


B-4 


JV-[l-(5-benzyl~3-methyl-4-oxo 
4,5-dihydroisothiazolo-[5,4- 
^pyrimidin-6-yl)propyl] — 4- 
methyKN-[3-(3-pyrrolidin-l- 
ylpropyl) benzamide 


'H NMR (DMS0-d6 500MHz, 
96 °C) 8: 7.35-7.07 (m, 9H), 
5.82 (d, 1H), 5.57 (bs, 1H), 
4.91 (d, 1H), 3.60 (b, 2H), 
2.76 (s, 3H), 2.50 (6H hidden 
bv DMSOI 2 38 ^Hh 7 70- 
2.10 (m, 1H), 2.00-1.65 
(various m, 6H), 1.55-1.40 (m, 
1H), 0.66 (t, 3H) 


mlz 
544 
(MIT) 


Method 
16 


B-5 


N-[l -<5-benzyl-3 -methyl-4-oxo- 
4,5-dihydroisotUazolo-[5,4- 
rf]pyrimidin-6-yl)propyl] -4- 


'H NMR (DMSO-d6 400MHz, 
96 °C) 5: 7.50-6.85 (m, 9H), 
5.74 (d, 1H), 5.30 (bs, 1H), 


mlz 
504 
(MH 4 ) 


Method 
16 
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methyl-N-[3-(methylamino) 
propyl] benzamide 



-73- 

4.60(4111), 3.80 (t,2H), 2.82 
(s, 3H), 2.60 (s, 3H), 2.41 (s, 
3H), 2.39-2.00 (m, 2H), 1.99- 
1.80 (m,2H), 0.62 (t,3H) 
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K 2 C0 3 

CH2CI2 



H 2 N ^OH 
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following compounds were synthesized according to synthetic scheme C above: 



Ex. 


Compound 


'HNMR 


7/I/Z 


SM 


C-1 


N-[l-(5-Benzyl-3-methyI-4- 
oxo-4,5-dihydro- 
. isotidazoIo[5,4^]pyriinidin- 
6-yl)-propyl]-N-(3-hydroxy- 
propyl)-4»methyl-benzamide 


J H NMR (DMSO-d6 SOOMtt* 
96 °C) 8: 7.40-7.10 (m, 9H), 
5.85 (d, 1H), 5.69 (bs, 1H), 
5.00 (d, lH), 3.37 (t,2H), 3.05 
(bm,2H), 2.77 (s,3H), 2.52 (s, 
1H), 2.40 (s, 3H), 2.16 (m, 
1H), 1.94 (m, 1H), 1.50-1.40 
(m, 1H), 1.20-1.10 (m, 
1H),0.71 (t, 3H) 


mlz 
491 
(MH 4 ) 


Method 
14 


C-2 


5-Benzyl-6-{ 1 -[(3-hydroxy- 

propyl)-(4-mefhyl-benzyl)- 

amino]-propyl}-3-methyl-5H- 

isothiazolo[5,4-d]pyrimidin-4- 

one 


*H NMR (DMSO-d6 500MHz, 
96 °C) 5: 7.40-6.85 (m, 9H), 
5.80 (d, 1H), 5.20 (d, 1H), 
3.80 (d, 1H), 3.70 (m, 1H), 
3.62 (d, 1H), 3.50-3.30 (m, 
2H), 2.90 (m, 1H), 2.75 (s, 
3H), 2.33 (m, 2H), 2.25 (s, 
3H), 2.20-2.16 (m, 1H), 1.90- 
1.80 (m, 1H), 1.50 (m, 2H), 
0.65 (t,3H) 


/n/z 
477 
(MHf) 


Method 
17 
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The following compounds were synthesized according to synthetic scheme D above: 



Ex. 


Compound 


J HNMR 




SM 


MJ-X 


iN^j-ziinuio-propyi j~in-[ i -yp- 

benzyl-3-methyl-4-oxo-4,5- 

dihydro-isoxazolo[5,4- 

d]pyrimidin-6-yl)-propyl]-4- 

methyl-benzamide hydrogen 

chloride 


1 tt "kt\ jrr> /{An > «ty_ 
Jtl NMK. (3U0 MHz, 

100°C, DMSO-d 5 ) 8: 7.73 (br, 

3H), 724-735 (m, 7H), 7.07 

(br, 2H), 5.77 (d, J= 16.4Hz, 

1H), 5.50 (br, 1H), 4.85 (br, 

1H), 3.41 (m, 2H), 2.57 (s, 

3H), 2.51 (m, 2H), 2.39 (s, 

3H), 2.10 (m, 1H), 1.92 (m, 

1H), 1.72 (m, 1H), 1.52 (m, 


mlz 
474 
(MH*) 


Method 
24 


D-2 


N-(3-Amino-propyl)-N-[ l-(5- 

benzyl-3-methyl-4-oxo-4,5- 

dihydro-isoxazolo[5,4- 

d]pyrimidin-6-yl)-propyl]-4- 

fluoro-benzamide hydrogen 

chloride 


'H NMR (500 MHz, 100°C, 
DMSO-d*) 6: 7.85 (br, 3H), 
7.13-7.42 (m, 9H), 5.78 (d, 
J=16.2Hz,lH),5.55(br,lH), 
4.98 (d, J=16.2Hz, 1H), 3.39 
(m, 2H), 2.57 (s, 3H), 2.48 (m, 
2 ED 2 1 1 Cm. im i 04 fm 
1H), 1.72 (m, 1H), 1.51 (m, 
lH),0.70(t,3H) 


mlz 
478 
(Mtf) 


Method 
24 


D-3 


N-(3-Amino-propyl)-N-[ 1 -(5- 

benzyl-3-methyl-4-oxo-4,5- 

dihydro-isoxazolo[5,4- 

d]pyrimidin-6-yl)-propyl]-2,3- 

dichloro-benzamide hydrogen 

chloride 


'H NMR (500 MHz, 100°C, 
DMSO-dtf): 5: 7.67-7.80 (m, 
4H), 7.29-7.47 (m, 7H), 5.92 
(d, 1H), 5.83 (br, 1H), 5.14 (d, 
1H), 3.20 (m, 2H), 2.58 (s, 
3H), 2.39 (m, 2H), 2.16 (m, 


m/z 
529 
(MH 4 ) 


Method 
24 
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1H), 1.95 (m, 1H), 1.68 (m, 
1H), 1.41 (m, 1H), 0.70 (br, 
3H) 






D-4 


N-(3-Amino-propyl)-N-[ 1 -(5- 

benzyl-3-methyl-4-oxo-4,5- 
dihvdro-i <?nv a7o1 n r 5 4- 

d]pyrimidin-6-yl)-propyl]-3- 
fluoro-4-methyl-benzamide 
hydrogen chloride 


'H NMR (500 MHz, 100°C, 
DMSO-dtf): 8: 7.77 (m, 3H), 
731-7.37 (m, 4H), 7.06-7.12 
(m, 4H), 5.77 (d, 1H), 5.50 (br, 
1H), 4.90 (br, 1H), 3.40 (m, 
2H), 2,57 (s, 3H), 2.49 (m, 
2H), 2.31 (d, 3H), 2.13 (m, 
1H), 1.94 (m, 1H), 1.73 (m, 
1H), 1.51 (m,lH), 0.69 (t,3H) 


m/z 
492 
(MH ) 


Method 
24 


D-5 


N-(3-Amino-propyl)-N-[l-(5- 

benzyl-3-methyl-4-oxo-4,5- 

dihydro-isoxazolo[5,4- 

d]pyiimidin-6-yl)-propyl]-4- 

methoxy-benzamide hydrogen 

chloride 


'H NMR (500 MHz, 100°C, 
DMSO-dtf): 5: 7.71 (br, 1H), 

(\ 00-7 1* (tr\ QXt\ k nn (A 
J=16.4Hz, 1H), 5.55 (br, 1H), 
4.90 (d,J=16.4Hz,lH), 3.85 
(s,3H), 3.43 (m,2H), 2.57 (s, 
3H), 2.51 (m,2H), 2.11 (m, 
1H), 1.92 (m,lH), 1.72 (m, 
1H), 1.52 (m,lH), 0.68 (t,3H) 


m/z 
490 


Method 
24 
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EXAMPLEE 

OEt bN -EtOH H 3 C CN H 3 C >"NH 2 



NH 3 




I.OHCf^NHBoc 
2. Na(OAc) 3 BH 
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following compounds were synthesized according to synthetic scheme E above: 



Ex. 


Compound 


'HNMR 


w/z 


SM 


E-1 


j-i \mj ami ju—px vpy i -i j - 

benzyl-3-methyl-4-oxo-4,5- 
dihydro-isotfaiazolo[5,4- 
d]pyrimidin-6-yl)-2.methyl- 
propyl]-4-methyl-benzamide 
hydrogen chloride 


H NMR (300 MHz, 96°C, 
DMSO-dtf) 8: 7.71 (bs, 3H), 
7.20-7.40 (m, 9H), 5.90 (d, 
1H), 5.59 (d, 1H), 5.06 (d, 
1H), 3.34 (t,2H), 2.68 (s,3H), 
2.64-2.7 (m, lH), 2.36 (s, 3H), 
2.25 (t, 2H), 1.46-1.63 (m, 
1H), 1.12-130 (m, 1H), 0.90 
(d,3H),0.45(d,3H) 


m/z 
504 
(MH 4 ) 


Method 
33 


E-2 


N-(3-Amino-propyl>.N-{ l-[5- 

(4-fluoro-benzyl)-3-methyl-4- 

oxo^jS-dihydro- 

isoihiazolo[5,4^]pyrimidin-6- 

yl]-2-methyl-propyl}-4- 

methyl-benzamide hydrogen 

chloride 


! H NMR C300 MHV Ofi°P 
DMSQ-dtf) 5: 7.12-7.67 (m, 
11H), 5.86 (d, 1H), 5.57 (d, 
1H), 5.04 (d,lH), 3.35 (t,2H), 
2.75 (s, 3H), 2.66-2.72 (m, 
lH),2.36(s, 3H), 2.27 (t, 2H), 
1.44-1.56 (m, 1H), 1.10-1.28 
(m, 1H), 0.92 (d, 3H), 0.47 (d, 
3H) 


TYlIz 

522 
(MH 4 ) 


Method 
33 
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The following compounds were synmesized according to synthetic scheme F above: 



Ex. 


Compound 


"HNMR 


7W/Z 


SM 




iN^-Amino-propyl j-N -[ 1 -(5- 

benzyl-3-methyl-4-oxo-4,5- 

dihydro-isoxazolo[5,4- 

d]pyrimidin-6-yl)-2-me£hyl- 

propyl]-4-methyl-benzamide 

hydrogen chloride 


'H NMR (500 MHz, 100°C, 
DMSO-df): 5: 7.63 (br, 3H), 
7.23-739 (m, 9H), 5.90 (d, 
1H), 5.64 (d, 1H), 5.11 (d, 
1H), 3.37 (m, 2H), 2J0 (m, 
1H), 2.58 (s, 3H), 2.38 (s,3H), 
2.35 (m, 2H), 1.60 (in, 1H), 
1.30 (m, 1H), 0.94 (d, 3H), 
0.48 (d, 3H) 


m/z 
488 
(MH 4 ) 


Method 
42 


F-2 


N-(3 - Amino-proD vl VN- r 1 -/5- 

benzyl-3-methyl-4-oxo-4,5- 

dihydro-isoxazolo[5,4- 

d]pyrimidin-6-yl)-2-methyl- 

propyl]-3-fluoro-4-methyl- 

benzamide hydrogen chloride 


*W "MA/TP /CAA TVyfTJW 1 AAOP 

XI JNivLK [pVV JYLtiz, 100 C, 

DMSO-d tf ): 8: 7.63 (br, 3H), 
7.10-7.40 (m, 8H), 5.90 (d, 
1H), 5.64 (d, J=10Hz, 1H), 
5.10(d,J=16Hz, lH),3.38(m, 
2H), 2.70 (m, 1H), 2.58 (s, 
3H), 2.36 (m, 2H), 2.31 (s, 
3H), 1.60 (m, 1H), 1.25 (m, 
1H), 0.93 (d, 3H), 0.48 (d,3H) 


m/z 
506 
(MH 4 ) 


"X X .4-1- J 

Method 
42 
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F-3 


N-{3 - Amino-propy 1)-N- { l-[5- 

(4-fluoro-benzyl)-3-methyl-4- 

oxo-4,5-dihydro-isoxazolo 

[^,^ujpyniiiiQin-o-yij-z- 

methyl-propyl}-4-methyl- 

benzamide hydrogen chloride 


'H NMR (500 MHz, 100°C, 
DMSO-d tf ) 8: 7.60 (br, 3H) 
7.17-7.34 (m, 8H), 5.88 (d, 
J=16Hz, 1H), 5.60 (d, J=10Hz, 
1H), 5.10 (d, J=16Hz, 1H), 
3.40 (m, 2H), 2.75 (m, 1H), 
2.60 (s,3H), 2.40 (s,3H), 2.32 
(m, 2H), 1.55 (m, 1H), 125 
(m, 1H), 0.95 (d, 3H), 0.50 (d, 
3H) 


m/z 
506 
(MH 4 ) 


Method 
42 


F-4 


N^3-Amino-propyl)-3-fluoro- 

N-{l-[5<4-fluoro-benzyl)-3- 

methyl-4-oxo-4,5-dihydro- 

isoxazolor5.4KllDvrimidin-6- 

yl]-2-methyl-propyl}-4- 

methyl-benzamide hydrogen 

chloride 


'H NMR (500 MHz, 100°C, 
DMSO-dtf): 8: 7.57 (br, 3H) 
7.11-7.40 (m, 7H), 5.86 (d, 
J-l6Hz, lH), 5.61 (d, J=l0Hz, 
lH), 5.08 (d, J=l6Hz, lH), 
3.39 (m, 2H), 2.71 (m, lH), 
2.58 (s, 3H), 2.36 (m, 2H), 
2.3 1 (s, 3H), 1. 58 (m, lH), 
1.25 (m, lH), 0.95 (d, 3H), 
0.50 (d, 3H) 


m/z 
524 
(Mtf) 


Method 
42 



utaitv 

The compounds of the present invention have utility for the treatment of neoplastic 
disease by inhibiting the microtubule motor protein HsEgS. Methods of treatment target Eg5 
activity, which is required for the formation of a mitotic spindle and therefore for cell division. 
Thus, inhibitors of Eg5 have been shown to block cells in the metaphase of mitosis leading to 
apoptosis of effected cells, and to therefore have anti-prohferative effects. Thus Eg5 inhibitors 
act as modulators of cell division and are expected to be active against neoplastic disease such i 
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carcinoma of the breast, ovary, lung, colon, prostate or other tissues, as well as leukemias and 
lymphomas, tumors of the central and peripheral nervous system, and other tumor types such as 
melanoma, fibrosarcoma and osteosarcoma. Eg5 inhibitors are also expected to be useful for the 
treatment other proliferative diseases including but not limited to autoimmune, inflammatory, 
neurological, and cardiovascular diseases. 

Compounds of the present invention have been shown to inhibit EgS, as determined by Malachite 
Green Assay described herein. 



in 

"in 



0 Compounds provided by this invention should also be useful as standards and reagents 

determining the ability of a potential pharmaceutical to inhibit Eg5. These would be provided 
commercial kits comprising a compound of this invention 

Assays 

; Malachite Green Assay 

Enzymatic activity of the Eg5 motor and effects of inhibitors was measured using a malcbite 
green assay, which measures phosphate liberated from ATP, and has been used previously to 
measure the activity of kinesin motors (Hackney and Jiang, 2001). Enzyme was recombinant 
HsEg5 motor domain (amino acids l-369-8His) and was added at a final concentration of 6 nM 
to 100 pi reactions. Buffer consisted of 25 mM PIPES/KOH, pH 6.8, 2 mM MgCl 2 , 1 mM 
EGTA, 1 mMdtt,0.01%TritonX-100and5pMpaclitaxel. Malachite green/ammonium 
molybdate reagent was prepared as follows: for 800 ml final volume, 0.27 g of Malachite Green 
(J.T. Baker) was dissolved in 600 ml of H 2 0 in a polypropylene bottle. 8.4 g ammonium 
molybdate (Sigma) was dissolved in 200 ml 4N HC1. The solutions were mixed for 20 min and 
filtered through 0.02 urn filter directly into a polypropylene container. 

5 ul of compound diluted in 12% DMSO was added to the wells of 96 well plates. 80 pJ 
of enzyme diluted in buffer solution above was added per well and incubatedwith compound for 
20 min. After this pre-incubation, substrate solution containing 2 mM ATP (final concentration: 
300 uM) and 6.053 uM polymerized tubulin (final concentration: 908 nM) in 15 ul of buffer 
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were then added to each well to start reaction. Reaction was mixed and incubated for a particular 
20 min at room temperature. The reactions were then quenched by the addition of 1 50 |ll 
malachite green/ammonium molybdate reagent, and absorbance read at 650 nanometers exactly 5 
min after quench using a Spectramax Plus plate reader (Molecular Devices). Data was graphed 
and IC50S calculated using ExCel Fit (Microsoft). 
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Claims: 

1 . A compound having the structural formula (1): 




m = 0,1,2 
n = 0,l 



10 wherein, 

AisC=0,CH 2> orS02; 



0) 



B represents optionally substituted alky], optionally substituted alkenyl, optionally 
substituted alkynyl, optionally substituted aryl, optionally substituted eycloalkyl, or optionally 
substituted heterocycle; 

D is O or N wherein O is optionally substituted with one R 8 , wherein N is optionally 
substituted with one or more R 8 , and when n is 0 and m is not 0, R 8 is attached directly to B; 

R 1 and R 2 in combination form a fused 5- membered heteroaromatic ring that is optionally 
substituted with 1 or 2 substituents, said ring having at least one nitrogen, oxygen or sulfur 
atoms, but no more than 2 oxygen atoms or 2 sulfur atoms or 1 oxygen and 1 sulfur atom; 

R 3 is independently selected from H, optionally substituted alkyl, optionally substituted 
alkenyl, optionally substituted alkynyl, optionaUy substituted eycloalkyl, optionally substituted 
cycloalkenyl, optionally substituted cycloalkynyl, optionally substituted aryl or optionally 
substituted heterocycle; 
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R 4 and R 5 are independently selected from H or optionally substituted alkyl, or R 4 and* 
in combination form a 3-, 4-, 5- or 6- membered ring, which may also be optionally substituted; 

R and R 7 are independently selected from H, optionally substituted alkyVoptionally 
substituted alkenyl, optionally substituted alkynyl, optionally substituted cycloalkyl, optionally 
5 substituted cycloalkenyl, optionaUy substituted cycloalkynyl, optionally substituted heterocycle 
optionally substituted aryl, or R 6 and R 7 in combination form a 3-, 4-, 5- or 6- membered ring, ' 
which may also be substituted; 

R 8 is independently selected from H, optionally substituted alkyl, optionally substituted 
alkenyl, optionally substituted alkynyl, optionally substituted cycloalkyl, optionally substituted 
10 cycloalkenyl, optionally substituted cycloalkynyl, optionaUy substituted aryl, or optionaUy 
substituted heterocycle; 

R 9 is independently selected from H, optionally substituted alkyl, optionaUy substituted 
alkenyl, optionaUy substituted alkynyl, optionally substituted cycloalkyl, optionaUy substituted 
cycloalkenyl, optionally substituted cycloalkynyl, optionally substituted aryl, or optionaUy 
15 substituted heterocycle. 

2. A compound as recited in Claim 1 wherein A is C=0 or CH Z 

3. A compound as recited in Claim 1 wherein A is OO. 



20 



25 



4. 



A compound as recited in Claim 1 wherein B is optionaUy substituted alkyl or optionally 
substituted heterocycle. 



5. 



A compound as recited in Claim 1 wherein B is optionally substituted C M alkyl. 



6. A compound as recited in Claim 1 wherein Bis an optionally substituted C M alkyl 
wherein such substitute* is independently selected from -NH 2 , -OH, -NCH 3 , -N(CH 3 )2, -N- 
cyclopropane, -N cyclobutane, azetidine, pyrrohdine, or piperdine. 
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7. A compound as recited in Claim 1 wherein D is O optionally substituted with one or more 
R 8 . 



8. A compound as recited in Claim 1 wherein D is N optionally substituted with one or more 
R 8 . 



9. A compound as recited in Claim 1 wherein R 1 and R 2 in combination form a fused 5- 
membered heteroaromatic ring that is optionally substituted with 1 or 2 substhitents, said ring 
having one nitrogen atom and one sulfur atom, or one nitrogen atom and one oxygen atom. 

10. A compound as recited in Claim 1 wherein R 1 and R 2 in combination form an optioanlly 
substituted fused isothiazole, or an optionally substituted fused isoxazole. 

11. A compound as recited in Claim 1 wherein R 1 and R 2 in combination form a fused 5- 
membered heteroaromatic ring that is optionally substituted with 1 or 2 substiutents, said ring 
having one nitrogen atom and one sulfur atom, or one nitrogen atom and one oxygen atom and 
wherein said substituent is selected from Ci^alkyl, or halogen. 

12. A compound as recited in Claim 1 wherein R 3 is optionally substituted aryl. 

13. A compound as recited in Claim 1 wherein R 3 is optionally substituted C 5 . 7 aryl. 

14. A compound as recited in Claim 1 wherein R 3 is optionally substituted C^aryl wherein 
said substituted is independently selected from Ci-6alkyl, F, CI, Br, or I. 

15. A compound as recited in Claim 1 wherein R 4 and R 5 are H. 

1 6. A compound as recited in Claim 1 wherein R 6 and R 7 are independently selected from H, 
or optionally substituted alkyl. 
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17. A compound as recited in Claim 1 wherein R 6 and R 7 are independently selected from H, 
or Ci. 6 alkyl. 

18. A compound as recited in Claim 1 wherein R 8 is independently selected from H, 
optionally substituted alkyl, or optionally substituted heterocycle. 

19. A compound as recited in Claim 1 wherein R 9 is independently selected from optionally 
substituted aryl or optionally substituted heterocycle. 

20. A compound as recited in Claim 1 wherein R 9 is independently selected from aryl or 
heterocycle either of which is optionally substituted with 1 or 2 substituents wherein said 
substituent is independently selected from -C^alkyl, -OCi^alkyl, F, CI, Br, L 

21. A compound as recited in Claim 1 wherein R 9 is C 5 _ 7 aryl optionally substituted with 1 or 
2 substituents wherein said substituent is independently selected from -Ci^alkyl, -OCi^alkyl, F, 
CI, Br, I. 

22. A compound as recited in Claim 1 wherein: 

nisO 

A is COorCH 2 ; 

B is optionally substituted Ci^alkyl; 

R 1 and R 2 in combination form a fused 5 membered heteroaryl; 

R 3 is optionally substituted C 5 _ 7 aryL 

R 4 andR 5 areH; 

R 6 and R 7 are are independently selected from H or optionally substituted alkyl; 
R 9 is optionally substituted aryl or optionally substituted heterocycle. 

23. A compound as recited in Claim 1 wherein: 

n is 0 

AisCOorCH 2 ; 
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B is Cj^alkyl optionally substituted with one of the following -NH2, -OH, -NCH3, - 
NCCHak -N-cyclopropane, -N cyclobutane, azetidine, pyrrolidine, orpiperdine. ' 

R 1 and R 2 in combination form a fused 5- membered heteroaromatic ring that is 
optionally substituted with 1 or 2 substiutents, said ring having one nitrogen atom and one 
sulfur atom, or one nitrogen atom and one oxygen atom. 

R 3 is optionally substituted phenyl- 

R 4 andR 5 areH; 

R 6 and R 7 are are independently selected from H or optionally substituted 
-C,^alkyl; 

R 9 is optionally substituted aryl 



24; A compound as recited in Claim 1 wherein: 
nisO; 
A is CO; 

B is C,. 6 alkyl optionally substituted with one of the following -NH 2 , -OH, -NCH 3 , - 
N(CH 3 )2, -N-cyclopropane, -N cyclobutane, azetidine, pyrrolidine, or piperdine. 

R* and R 2 in combination form a fused 5- membered heteroaromatic ring that is 
optionally substituted with 1 or 2 substiutents, said ring having one nitrogen atom and one sulfur 
atom, or one nitrogen atom and one oxygen atom and wherein said substituent is selected from 
20 Ci^alkyl, or halogen. 

R 3 is optionally substituted C^aryl wherein said substitutent is independently 
selected from C^lkyl, F, CI, Br, or I. 
R 4 andR 5 areH; 

R 6 and R 7 are independently selected from H or -C^alkyl; 
R 9 is C 5 . 7 aryl optionally substituted with 1 or 2 substituents wherein said 
substituent is independently selected from -C^alkyl, -OC^alkyl, F, CI, Br, L 



25. A compound as recited in Claim 1 wherein: 
nis 1; 

30 AisCOorCH 2 ; 
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B is optionally substitued C,^alkyl; 
DisNorO 

R 1 and R 2 in combination form a fused 5 membered heteroaryl; 

R is optionally substituted aryl; 

R 4 andR 5 areH; 

R 6 and R 7 are H or optionally substituted alkyl; 
R 8 is H or optionally substituted Cj^alkyl; 
R 9 is optionally substituted aryl. 

26. A compound as recited in Claim 1 wherein: 
n is 1; 

AisCOorCH 2 ; 

B is optionally substitued Ci^alkyl; 
DisNorO 

R 1 and R 2 in combination form a fused isothiazole, isoxazole; 

R 3 is optionally substituted phenyl; 

R 4 andR 5 areH; 

R 6 and R 7 are H or optionally substituted alkyl; 
R 8 is H or optionally substituted C N6 alkyl; 
R 9 is optionally substituted phenyl. 

!7. A compound of formula (I) selected from: 

N<3-Amino-propyl>N-{l-[5-(4-fluoro-beiK^^ 
■isothiazoto^^^ 

d]pyrimidin-6-y^ 
N-(3-Amino-propyI)-N-^^^ 

d]pyrimidin-6-yl>propyl]-4-chloro-benzamide; 

NK3-Amino-propyI)-N-^^ 

%yrimidin-6-yl)-propyl]0^^ 
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N-(3-Amino-propyl)-N-[^^ 
d]pyrinudin-6-yl)-propyl]-2,3-dicmoro-benzamide; 

Naphtbalene-2-carboxylic acid (3-amino-propyl)-[l-(5-ben2yl.3-methyl-4-oxo-4,5- 
dihydro-isotbiazolo[5,4^]pyrimi(lin-6-yl)-propyl]-amide; 

Benzo[b]tbiophene-2-cart)oxylic acid (S-amino-propy^fHS-benzyl-S-methyl-^xo-t.S- 

dihydro-isotMazolo[5,4-d]pyrimidiii-6-yl)-propyl]-amide; 

N-Azetidin-3-ylme^^^^ 

d]pyrimidin-6-yl)-propyl]-4-methyl-benzamide; 
N-[l-(5-Benzyl-3-me%l^ xo -4^-dihy^ 

6-yl>propyl]-4-methyl-N-piperidiii-3-ylmetbyl-benzamide; 

N-<2-Amino-e%l>N-[l-(5-b^ 

d]pyrimidm-6-yl)-propyl]^melhyl-benzamide; 

N-[H5-Benzyl-3-me1hyl-4-oxo-4^-dihydro-isothiazolo[5,^ 

N-(2-dimetbylamino-ethyl)-4-methyl-benzamide; 

N-[M5-Ben^l-3-me%l^xo^,5^ 

N-(3-dimefliylamino-propyl)-4-mediyl-benzamide; 

tf-[H5-Benzyl-3-me%l^xo-4,5-dihydro^ - 
N-[3-(isopropylamino)propyl]-4-methylbai2amide; 

^[l-(5-benzyl-3-me%MK)xo-4,5-dmydro-isotbjazolo[5,4^pyrimi^^ 
[3-(cyclopropylamino)propyl]-4-methylbaizamide; 
^3-azetidin-l-y]propyl)^ 
^pyrimidin-6-yl)propyl] -4-methylbenzamide; 

iSr-[H5-benzyl-3- me %MK)Xo-4,5-dihydro-isotbia2olo[5,4-^pyr^ 
methyl-N-[3-(3-pyiTolidin-l-ylpropyl)benzamide; 

^[l-(5-benzyl-3-methyl^xo-4,5^ihydro-isotbiazolo[5,4-d]p^ 
methyl-N-[3-(methylamino) propyl] benzamide; 

N-[l-(5-Benzyl-3-methyl^xo-4,5-dihydro-isotbiazolo[5,4-d]pyrimidin^ 
N-(3-hydroxy-propyl)-4-metbyl-benzamide; 
#<3-Amino-propyl)-#-[H5-bei^ 
c0pyrimidin-6-yl)-propyl]-4-methyl-ben2amide; 
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d]pyraiiidin-^-yl>2-methyl-propyl]-4-methyl-ben2amide; 

N-(3-Animo-propyl)-N-{l-[5^^ 

isotmazolo[5,4-d]pyrim^ 

5-Ben2yl^{l-[(3-hydroxy-propyl>(4-methyl-benzyl)-amino]-propyl>^ 

isolMazolo[5,4^]pyrimidin-4-oiie; 

NK3-Ammo-propyl>N-{H^^ 

is°xazolo[5,4-d]pyrimidm-6^ 

N^3-Ammc>-propyl)-3^^ 

isoxazolo[5,4^]pyrimid m ^^^^ 

N^3-Amino-propyl)-N-[H5-benzyl-3-metbyl^xo^,5^ihydro.is 
d]pyrimi(Im-6-yl)-2-me%I^ 

N^3-Ammo-propyl)-N-[H54>en^^^^ 

d]pyrimidin-6-yl)-2-me%l-propyl]^-me%l-benzainide; 
N<3-Ammo-propyl>N-[H5-^^ 

d]pyrimidin-6-yl)-propyl]-4-methyl-benzamide; 
NK3-Ammo-propyl)-N-[H5-b^^ 

d]pyrimidm-6-yl)-propyl]^fluor(>-benzamide; 
N<3-Anmio-propyl>N-[H5Wyl-3-^^^ 

d]pyrimidin-6-yl)-propyl].2,3-dichlOTo-benzamide; 
N<3-Ammo-propyl>N-[l-(5^ 

dJpyrimidin-6-yl)-propyl]^-fluoro^-methyl-benzainide; 
NK3-Ammo-propyl>N-tH5-bei^^ 

d]pyrinudin-6-yl)-propyl]-4-methoxy-ben2amide. 

28. A compound according to any one of claims 1 to 27, for use as a medicament. 

29. The use of a compound as defined in any one of claims 1 to 27, in Ihe manufacture of a 
medicament for the treatment or prophylaxis of disorders associated with cancer. 
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30. A method for tbe treatment of cancer associated with comprising administering to a host 
in need of such treatment a therapeutically effective amount of a compound as defined in any one 
of claims 1 to 27. 

31. A method for the prophylaxis treatment of cancers associated with comprising 
adnimistering to a host in need of such treatment a therapeutically effective amount of a 
compound as defined in any one of claims 1 to 27. 



32. A method for the treatment or prophylaxis of cancer comprising actoinistering 
therapeutically effective amount of a compound as defined in any one of claims 1 to 27 
pharmaceutically acceptable salt as claimed in any one of claims 1 to 27. 



a 

or a 



33. A method of producing a cell cycle inhibitory (anti-cell-proliferation) effect in a warm- 
blooded animal, such as man, in need of such treatment with comprises adniinistering to said 
animal an effective amount of a compound as claimed in any of claims 1 to 27. 

34. A pharmaceutical composition comprising a compound as defined in any one of claims 1 
to 27, or a pharmaceutically acceptable salt or in vivo hydrolysable ester thereof, together with at 
least one pharmaceutically acceptable carrier, diluent or excipent 

35. A process for preparing a compound of structural formula (T) as claimed in claim 1 or a 
pharmaceuticaUy acceptable salt or an in vivo hydrolysable ester thereof which process 
comprises: 
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